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The Seventh Meeting ofthe Board of Agriculture in India. 

INTRODUCTORY. 

^ , 

1. The Seventh Meeting of the Board of Agriculture in India was held at Pusa 
on the 20th“November, 1911 and following days under the presidency of Mr, B. 
Coventry, Offg. Inspector General of Agriculture in India. 


Membebs. 

* The members present were :— 

1. Bernard Coventry, Offg. Inspector General of Agriculture in India. (Pre¬ 

sident.) 

\ _ 

2. A. C. Dobbs, B.A., Assistant Inspector General of Agriculture in India. 

(Secretary.) - 

3. E. J. Butler, M.B., F.L.S., Offg. Director, Agricultural Research Institute, 

and Principal of College, Pusa. 

4. G. A. Gammie, F.L.S., Imperial Cotton Specialist. 

5. J. W. Leather, Ph.D., F.I.C., F.C.S., Imperial (Agricultural Chemist, Pusa. 

6. T. Bainbrigge Fletcher, R.N., F.E.S., F.Z.S., Imperial Entomologist, 

Pusa. 

7. A. Howard, M.A., A.R.C.S., F.L.S., Imperial Economic Botanist, Pusa. 

8. C. M. Hutchinson, B.A., Imperial Agricultural Bacteriologist, Pusa. 

9. W. B. Heycock, I.C.S., Director of Agriculture, Bengal. 

10. F. Smith, B.A., F.H.A.S., Deputy Director of Agriculture, Bengal. 

11. E. J. Woodhouse, B.A., Principal, Agricultural College, Sabour (Bhagal- 

pur), Bengal. 

12. E. A. Molony, I.C.S., Director of Land Records and Agriculture, United 

Provinces of Agra and Oudh. 

13. B. C. Burt, B.Sc., F.C.S., Deputy Director of Agriculture, United Pro¬ 

vinces of Agra and Oudh. 

14. G. Clarke, F.I.C.,'Agricultural Chemist, United Provinces of Agra and 

Oudh. . 

15. W. S. Hamilton, B.A., I.C.S., Director of Agriculture and Industries, 

Punjab. 

16. J. H. Barnes, B.Sc., F.I.C., F.C.S., A.R.I.P.H., Principal, Agricultural 

College, Lyallpur. 

177 S. Milligan, M.A., B.Sc., Deputy Director of Agriculture, Punjab. 

18. T. F. Main, B.Sc., Deputy Director of Agriculture, Bombay, Poona. 

19. H. H. Mann, D.Sc., Principal, Agricultural College, Poona. 

20. G. A. D. Stuart, I.C.S., Director of Agriculture, Madras. 

21. H. C. Sampson, B.Sc., F.H.A.S., F.B.S.E., Deputy Director of Agriculture, 

Southern Division, Madras. 

22. C. A. Barber, M.A., D.Sc., F.L.S., Economic Botanist, Madras. 

23. D. (Houston, M.A., R.Sc., Deputy Director of Agriculture, Southern Circle, 

Central Provinces., 

24. G. Evans, B.A., Deputy Director of Agriculture, Northern Circle, Central 

Provinces. 

25. A. McKerral, M.A., B.Sc.', Deputy Director of Agriculture, Burma. 

26. S. G. Hart, I.C.S., Director of Agriculture, Eastern Bengal and Assam. 

27. Jl. G. Birt, B.Sc., Deputy Director of Agriculture, Eastern Bengal and 

Assam. 

B 
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28. A. A. Meggitt, B.Sc., Agricultural Chemist, Eastern Bengal and Assam. 

29. L. C. Coleman, M.A., Ph.D., Mycologist and Entomologist to the Govern¬ 

ment of Mysore. 

- . ■ Visitors. 

2. In addition, the following attended as visitors :— 

1. The Hon’ble Mr. (now Sir) R. W. Carlyle, C.S.I., C.I.E., I.C.S., Member 

in charge of the Department of Revenue and Agriculture, Government 
of India. 

2. The Hon’ble Mr. W. H. Clark, C.M.G., Member in charge of the 

Department of Commerce and Industry, Government of India. 

3. W. H. Moreland, C.I.E., I.C.S., Officer on Special Duty with the Govern¬ 

ment of the United Provinces of Agra and Oudh. 

4. H. C. Streatfield, I.C.S., Commissioner, Tirhoot Division. 

5. A. E. Scroope, I.C.S., Collector of Darbhanga. 

6. T. Luby, I.C.S., Sub-Divisional Officer, Samastipur. 

7. E. M. Howlett, B.A., Second Imperial Entomologist, Pusa. 

8. H. E. Annett, B.Sc., E.C.S., M.S.E.A.C., Supernumerary Agricultural 

-Chemist, Pusa. 

9. P. J. E. Shaw, B.Sc., A.R.C.S., Supernumerary Mycologist, Pusa. 

10. A. J. Grove, M.Sc., Supernumerary Entomologist, Pusa. 

11. (Mrs.) G. L. C. Howard, M.A., “Personal Assistant to the Imperial Econo¬ 

mic Botanist, Pusa. 

12. C. Somers Taylor, B.A., Agricultural Chemist, Bengal. 

13. G. C. Sherrard, B.A., Professor of Agriculture, Agricultural College, 

Sabour (Bhagalpore), Bengal. 

14. P. C. Patil, L. Ac., Divisional Inspector, Bombay Presidency, Central 
• Divisions Poona. 

15. J. M. Lonsdale, N. D. A., N.D.D., Agricultural Expert for Court of Wards, 

Madras. 

16. R. G. Allan, M.A., Principal, Agricultural College, Nagpur. 

17. F. J. Plymen, A.C.G.I., Agricultural Chemist, Central Provinces. 

18. Tundilal Powar, B.A., Superintendent of Demonstration, Chhattisgarh 

Division, Raipur. 

19. R. S. Finlow, B.Sc., E.C.S., Fibre Expert to the Government of Eastern 

Bengal and Assam. 

20. G. P. Hector, M.A., B.Sc., Economic Botanist, Eastern Bengal and 

Assam. 

21. Sheikh Makbul Hussain, B.A., M.R.A.C., Bar-at-Law, Revenue Minister, 

Jammu and Kashmir State. 

22. W. Robertson-Brown, Superintendent of Farms, Peshawar. 

23. R. D. Anstead, B.A., Planting Expert to the Uuited Planters’ Associa¬ 

tion, South India. . ' 

24. C. J. Bergtheil, Director, Indigo Research Station, Sirseah. 

25. T. R. Parnell, Botanist to Behar Indigo Planters’ Association, Sirseah. 

26. A. E. Slater, Agricultural Chemist, Christian College, Allahabad. 

27. J. McGlashan, F.C.S., Manager, Cawnpore Sugar W orka, Cawnpore. 

28. G. Richardson, Bhicanpore Factory, Muzafferpore. 
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PROGRAMME. 

Subjects discu bed. 

3. The programme before the Board consisted of the following subjects 
approved by the Government of India for discussion:— 

I.—The Confirmation of the Proceedings of the last Meeting. 

II.—The Programme of Work of the Imperial Department of 
Agriculture. ~ _ . 

III. —The Programmes of Work of the Provincial and Native States’ 

" Departments of Agriculture. 

IV. —The best means of bringing the’results of experimental work in 

agriculture to the notice of cultivators. 

V.—Manures :— 


(i) The most economical manures available in India and the 

experience gained in their use. 

(ii) The conservation]and application of cattle manure. 

VI.—The Oil-pressing Industry and the best means of extending it. 

■ l 

VII.—The question of admitting representatives of the Press to the 
deliberations of the Board, or of having the proceedings reported 
daily by a member of the Board, subject to the censorship of the 
President of the Board. 

VIII.—The question of granting honorary degrees of I>. Ag. to such 
v Diplomates of old Agricultural Colleges as have done or may 

do work of exceptional merit, and to non-officials whose interest 
in and services to agriculture are conspicuous. 

IX. —The duties of Agricultural Associations in India. 

X. —The general lines on which the organisation of scientific research in 

the Provincial Departments of Agriculture should be developed. 

XI.—The maintenance of pure seed of improved varieties of crops. 

XII. —The Indian Sugar Industry :— 

(i) The improvement of the indigenous industry. 

(ii) The production of the refined sugar which is now imported. 

(iii) The possibility- of extending the area under sugarcane in 

India. • 

/ ji 

V 

XIII. —Cotton investigation in India and the Note thereon by the Inspec- 

/ tor General of Agriculture in India. 

• i 
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PROCEEDINGS. 


FIRST DAY. 

. Opening of- Proceedings ; President’s Address. 

'. * 4. In opening the Proceedings the President said :—‘' Gentlemen, it gives me 
much pleasure to welcome you all at this the Seventh Meeting of the Board of 
Agriculture. I feel sure that you will regret, as much as I do, the premature 
absence of Mr. Mollison, your former President, and the loss which the Department 
has suffered by his retirement. At the same time we have this much to rejoice 
in, in that we can congratulate Mr. Mollison on the distinction of C.S.I. which 
has recently been conferred upon him. I shall therefore propose that you join 
me in plating on the record of our Proceedings, that while regretting his absence 
from amongst us, we congratulate him on the acquisition of his well merited 
distinction and that we appreciate the valuable services he has given to the 
Department in the past. 

“I shall also, gentlemen, propose a vote of thanks to Mr. C. M. Hutchinson 
for the able manner in which lie performed the duties of Secretary to the Board at 
our last meeting.” 

These proposals being acclaimed the President proceeded :— 

And now for myself, gentlemen, as this is the first time I have the honour of 
presiding over a meeting of. the Board of Agriculture, I will ask you to be good 
enough to extend to me the indulgence which you have formerly shown to my dis¬ 
tinguished predecessors, and assist me to conduct our Proceedings in keeping 
with our test traditions. 

“I have to express regret at the absence of so many former Directors of Agri¬ 
culture. Of those who attended our former meetings only Mr. Moreland from the 
United Provinces and Mr. Hart from Eastern Bengal and Assam are with us here 
to-day. It cannot for a moment be doubted but that we must seriously feel the 
sudden deprivation of the experience and sound judgment of Messrs. Couchman, 
Keatinge, Benouf, McKenna and Gouilay. It is by mere good fortune that I have 
been able to secure the services of Mr. W. H. Moreland in spite of his being no 
longer Director of the United Provinces, and our thanks are due to him for having 
taken the trouble to attend this meeting in order to assist us in our deliberations. 

” I will now, gentlemen, ask you to bear with me while I review shortly the 
subjects that are on the progra mm e for discussion. 

‘ ‘ The first is the confirmation of the proceedings of the last meeting. Before 
you confirm those proceedings you will be asked to consider, in the fight of the 
experience of the past two years, whether the resolution that the meetings of the 
Board should be held every two years should stand. It is possible that some of 
you may think that two years is too long a time to wait for the decision of the 
Board on some important question which cannot very well be settled by any other 
body. Speaking for myself, though I do not wish that my views should influence 
you in any way, and I was one of those who originally voted for the Board to be held 
bjennially, I mayday that I feel a considerable amount of relief in the thought that 
I have been-able to call together the present meeting some three months before 
its time. You will observe that there are 13 subjects down on the programme for 
discussion, some of which are of greafimportance, and the decisions on which have 
been waiting for weeks, and in some instances I may say for months, the advice of 
the Board. I have no doubt whatever but that the consideration of these 13 sub¬ 
jects will fully occupy your time during the next six days. But besides these 13 
subjects I have on a separate fist 22 items which it was found impossible to include 
within the agenda, as time could not possibly allow of their being considered. These 
22 extra items have nearly, if not entirely all been suggested to me by the pro¬ 
vincial agricultural departments. This shows you, gentlemen, that at any rate this 
year we have more than we can get through in one year. There is also the fact 
that the Government of India depend a great deal upon the advice of the Board 
on matters of policy, and especially when the subject is one where uniformity or a 
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combined effort at co-operation of the various agricultural departments is desired. 
There is also the great advantage you yourselves derive from meeting one another^ 
Now, gentlemen, as I have already said I do not wish in the least to influence you 
with my personal views in arriving at a decision, but it is but right I should place 
the facts in front of you, and, before you confirm the proceedings of your last meet¬ 
ing, it is but proper, in view of the great importance and value which attach to your 
deliberations, that you should have the opportunity at any rate of considering in 
the light of experience and the probable needs of the department, whether tJie 
meetings should be held annually or biennially. Another point which yoU will 
also be asked to consider at the same time is where subsequent meetings' of fhe 
Board should be held. * 

v •’ * . 

. * ‘ The next two subjects are the programmes of the Imperial and Prpvmciaj 
Departments of Agriculture which will be dealt with in the usual way. We next* 
come to.Subject IV, namely, * The best means of bringing the results of experimental 
work in agriculture to the notice of cultivators. ’ This, we might say, is the ultimate 
object of our existence and so important do we consider the subject that it appears 
permanently on every programme of the Board. It vyill be treated, in the usual 
way, by a specially appointed Committee to report to the Board the advances that 
have been made by the department since our last meeting. 

* ‘ The next Subject, V, is entitled Manures. It is divided into two parts :— 

(1) The most economical manures available in India and the experience 

gained in their use ; - 

(2) the conservation and application of cattle manure. 

* ‘ The first half of the subject was introduced at the last meeting of the Board, 
but as the information then presented was too scanty to enable the Board to frame 
a resolution, the provincial departments were invited to supply a brief account of 
their experience. These have been received and summarised by Mr. A. C. Dobbs, 
Assistant Inspector General of Agriculture, who will present his synopsis in due 
course. The second half, viz., * the conservation and application of cattle manure/ 
has been added this year as likely to increase the importance of the general dis¬ 
cussion. It must be admitted that the conservation and application of cattle 
manure (in which should be included all kinds of organic matter in the way of straw 
and rubbish which goes to make a manure heap) is a subject of the utmost impor¬ 
tance to this country. We know that a very large amount is wasted. If all this 

'wasted manure and organic rubbish were applied to the crops and if we suppose the 
modest figure of Re. 1 per acre to be the value of the increase due to its applica¬ 
tion to agricultural land, the country would be the richer by some £20,000,000 
per annum. I mention this to show you the really important aspect of this pro¬ 
blem and the value of cattle not only for draught and milk purposes but as the great 
producers of plant food. I have no doubt we shall be able to devise means to stop 
the great waste qf manure with the same success as we are experiencing in the 
introduction of other improvements. * 

‘ ‘ The next Subject, No. VI on the agenda sheet is —‘ The Oil-pressing Indus¬ 
try and the best means of extending it/ This too was before your last meeting, 
but its consideration was postponed for the purpose of gathering information from 
various local departments. This has been done and the notes have been collated 
by Mr. Burkill. 

“ The question of having the Proceedings of the Board supplied to the press 
forms Subject VII. It has been long felt that the delay which occurs in pub¬ 
lishing the Proceedings of the Board, in some years extending to many months 
after'the meeting, does not satisfy the press and the public, winch in these days 
abhor* and quite rightly, the issue of belated reports. And moreover it is a fact 
that, a large proportion of the educated public either do not know or, if they do 
know, do not fully realise the important work the department is doing, and is often 
not interested to that degree which might be expected, considering the beneficial 
and productive -character of our undertakings. The fault is not entirely ours, 
for they have only to read the annual reports hnd other publications of the de¬ 
partment to learn what we are doing. Nevertheless I have no doubt, you will 
agree with me, that it is our duty as well as to our advantage to enlist the co-opera¬ 
tion of the press and to acquaint the public as promptly as is possible and do all 
\ 



. c 

We can’to foster interest in our Proceedings. It lias therefore been decided by 
Government that you should consider whether the deliberations of the Board 
could not, while we are sitting, be made public under reasonable control. 

“ The next Subject, No. VIII is—* The question of granting honorary degrees 
of L. Ag. to Diplomates of old Agricultural Colleges who have done or may do work 
of exceptional merit, and .to non-officials whose interest in and services to agri¬ 
culture are conspicuous.’ This question was originally brought into prominence 
by the Government of the United Provinces whicn desired to giant these honorary 
degrees. The point was referred to Local Governments by tne Government of 
India, but as therejs some diversity of opinion amongst them and as the importance 
of arriving at a correct decision is fully recognised, the question has been referred 
to you for opinion and advice. , 

" We now come to Subject, No. IS—' The duties of Agricultural Asso¬ 
ciations in India.’ Though this subject can very well be considered along with 
Subject IV, I have given it a separate place on the agenda sheet in order to empha¬ 
size its importance and to obtain from you a well defined statement of your advice. 
In my tours throughout India I have been struck by the immense amount of energy 
-which is displayed in the efforts of the Divisional and District Agricultural Asso¬ 
ciations. Not only do I refer to the energy of the members themselves who repre¬ 
sent the land-holding communities both Indian and European, but there is the assist¬ 
ance given by the members of the Indian Civil Service in the persons of Commission¬ 
ers of Divisions, Collectors of Districts, Sub-Divisional officers and the like, who pre¬ 
side over their meetings, devote much of their time and take great personal interest 
in the work. But, gentlemen, if I have been struck with the edifying spectacle 
of so much effort displayed in such a noble cause as the improvement of the agri¬ 
culture of the country, I have been equally impressed with the way in which all 
this energy is oftentimes wasted and misdirected. You will find if you go into the 
' matter that in the Madras Presidency, for example, the Agricultural Associations 
are declared to be of no use whatever. In other provinces too, which I need not 
name, there is much waste of time spent in so-called experimenting, in which the 
only aim and object appear to be to show results per acre over small areas, rather 
than demonstrate the improvements of the Agricultural Departments over large 
areas. You will find too in many instances that the members consist of people 
who have little or no direct connection with the land, but whose objects appear to 
be to gain kudos of some sort by aiding agriculture. As a contrary example to all 
this we find, in the Central Provinces, that the officers of the Department cannot 
speak too highly of the utility of the Agricultural Associations of those provinces. 
This gives us hope that, perhaps, by following the example of the Central Provinces, 
other prpvinces that are backward in this respect may improve themselves. By 
laying down the conditions that make for the successful working of Agricultural 
Associations for the guidance of those concerned, the Board will prevent the valu¬ 
able energy I have described from being wasted, and will help to conduct into the 
right paths those forces which should be the most sure and powerful means of 
bringing home to cultivators the improvements of the Department. 

" The next subject on the programme, Subject X, is—'The general lines 
on which the organisation of scientific research in the provincial departments should 
be developed.’ A want has been felt in some provinces for a more definite state¬ 
ment than at present exists of the lines on which scientific research and experiment 
Bhould be carried out and the relations that should obtain between different scienti¬ 
fic officers, as for example, between the Botanist and the Deputy Director in the 
improvement and development of a particular plant. Under some circumstances, 
and indeed in most circumstances in my experience, it has usually been found 
advisable to let scientific officers settle these questions very much in their own way, 
but where this is not possible some rules, or I should rather say suggestions, are 
required on the subject. While these suggestions will have no binding force, yet 
the opinion and advice of the Board on an important question of this kind will, 
without doubt, receive due recognition. 

“ Subject, XI is—‘ The maintenance of pure seed of improved .varieties of 
crops.’ Gentlemen, there are few subjects bo important as this. In this country 
where a well bred thing, whether animal or vegetable, soon begins to degenerate, 
and where the evil of sowing mixed seed is the established custom, the maintenance 
of pure seed of an improved plant is a matter of the utmost concern. In Europe 
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and America you have your Sutton & Sons, your Garton Brothers and your Peter 
Hendersons, firms of high repute who are both plant breeders and seed suppliers 
and whose names are a guarantee of reliability. But what organisation have we in 
India for the maintenance of a supply in quantity of pure seed of improved varie¬ 
ties of crops 1 Indeed we have none at all. If there is one aspect of our work 
where success is assured, it is in the improvement of the plant. There is scarcely a 
crop in India whose plant is not an inferior or degenerated specimen. If the 
Botanist improves it both in respect of yield and quality and the Deputy Director 
spreads it far afield amongst the cultivators in his province, you have introduced'a 
valuable improvement which has cost the cultivator nothing. 

“ You cannot say that with reference to other improvements. As a rule 
capital is required with which to buy a new reaper or for the purchase of artificial 
manures or a whole monsoon crop has to be sacrificed in order to make room for the 
application of green manuring. But in the introduction of a new plant practically 
no increased expenditure is required on the part of the cultivator beyond the 
nominal charge for the improved seed. But how is the benefit of such an improve¬ 
ment to be maintained ? This is the important problem which you are asked to 
solve at the meeting of this Board. Eemember that all the work of our Botanists . 
and Agriculturists in the improvement of crops will be in vain if we are not able 
to devise, organise and maintain the practical means of supplying pure seed. 

" And now, gentlemen, we come to, perhaps at the present moment, the most 
important subject for the consideration of this Board, namely—the Indian Sugar 
Industry, how to improve it, how to produce the refined sugar which is now being - 
imported and how we are to extend the area under sugarcane in India. Much has 
been written and said of late about sugar, and people have gone so far as to predict 
the extinction in a few years of the Indian sugar industry. Gentlemen, I am not 
such a pessimist. India produces and consumes over three million tons of sugar 
per annum. Indeed, according to the computations of some who include the pro¬ 
duction of Native States, her gross output is over four million tons. She is there¬ 
fore far and away the greatest producer and consumer of sugar in the world, and it 
therefore at once occurs to ask what countries can possibly make such an enormous 
quantity. Moreover what at present she chiefly consumes is gur which is a mixture 
of crystallisable and non-crystallisable sugar, which foreign countries do not and 
will not produce, and she must therefore continue to produce this herself. But at 
the same time there are certain ominous signs in the condition of India’s sugar 
trade which we cannot aflord to ignore. With the increased facilities for cheap 
ocean traffic to and from all parts of the world and with the easy means of transit 
within herself brought about by her network of railways, India has been deprived 
of the natural barriers which formerly protected her primitive local industries, 
and consequently her sugar markets have been invaded by cheap white sugar from 
abroad. The imports of this white sugar have risen in the past 20 years from 80,000 
tons to 700,000 tons per annum. It is not only displacing the existing indigenous 
white sugar, but, owing to its cheapness, the consumption of extra quantities of 
white sugar is encouraged, especially where the influence of Western civilisation is 
being most felt, and it is also being* mixed with molasses and inferior gur and re¬ 
tailed as gur. It is thus undermining the foundations of the gur industry as well as 
of the indigenous refined product. The effect has been to cause a decline in the 
area under cane and a decrease in the number of sugar m i ll s and refineries in the 
more important sugar tracts of India. We cannot afford to ignore these signs. If 
the encroachments take place in localities where the crop is vital to the welfare of 
the inhabitants, as i 3 undoubtedly the case in the Unite dProvinces, we shall be 
justly blamed if we do not at this juncture pay attention to unmistakable warnings. 

" Fortunately there are defects in our present methods which afford us a 
wide margin of improvement, and justify us in the belief that we have great scope 
in which to improve the industry. For example, our methods in manufacture are 
known to be wrong and wasteful. There is heavy loss in the extraction of the juice 
owing to the low efficiency of our mills, and there is much destruction and loss of 
sugar in ther imperfect methods of-concentrating the juice and in the wasteful and 
antiquated means of separating the molasses from the sugar in the making of the 
refined product. In our cultivation we obtain barely 15 tons of stripped cane per 
acre while other countries’get 30 to 40 tons, and in the quality of our canes we are 
satisfied often with a sucrose content of 10 per cent., when other countries will look 
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Resolution L 


at nothing under 16 per cent. So, gentlemen, it is quite clear we have n very wide 
margin to work on by increasing the efficiency of our methods. The Government 
of India have recognised this and are considering the desirability of appointing an 
expert Sugar Engineer to tackle the problems in manufacture and help us with 
our mechanical difficulties. But this alone will not be sufficient. What is required 
is a combined and organised effort on the part of all concerned to raise the standard 
of production, and invite the co-operation of capital so as to drag the industry out 
of its wasteful and primitive methods. We have, on the Board, Agricul¬ 
turists, Botanists and Chemists, members of the Agricultural Departments, but 
we also have present members of the sugar industry itself. It is for you therefore, 
gentlemen, to show how this regeneration is to be carried out and to advise Govern¬ 
ment on the policy it should adopt in order to fit this country for competition with 
her foreign rivals. 

“ The remaining subject on the programme is the question of cotton improve¬ 
ment. You will remember that in July 1910, a deputation composed of gentlemen 
representing cotton interests in England and India waited upon Lord Morley with 
the object of urging upon him the necessity for greater efforts being made in India 
in the production of cotton, and especially of long staple cotton. The matter was 
referred to me for advice, and, as it was not possible at the time to call the members 
of this Board together, I consulted such members of the department as I was able, 
and compiled, with the aid of the annual reports, the note which has been printed 
under Government orders and is placed on the table for your consideration. I ex¬ 
plained in this note that the Agricultural Department was really doing everything 
that could reasonably be done for the improvement of the crop, but one of the chief 
points on which I laid stress was that there was not a free market and there were no 
proper buying agencies for long staple cotton in India, and that, so long as this 
condition of affairs continued, a fair price was not obtainable, and the increased 
production of long staple cotton could not be pressed upon the cultivator where 
short staple was more remunerative. I am glad now to be able to say that the 
establishment of buying agencies for long staple is being seriously taken up by the 
trade, and Mr. Amo Schmidt, Secretary to the International Federation of Master 
Cotton Spinners’ and Manufacturers’ Associations, Manchester, will shortly arrive 
in this country to investigate the matter. The Bombay Presidency still requires 
buying agencies for improved indigenous kinds and for the Egyptian and American 
varieties which can undoubtedly be grown in large quantities in Sind and the West 
Punjab. But in Madras, I am glad to say, the local mills are buying Cambodia 
cotton at full prices and drippers from the Liverpool trade are in the market for this 
variety. Improved * Tinnevellies ’ are also obtaining recognition in the trade. 
The mills at Nagpur, I am informed, are likewise paying fair prices for Burt cotton. 
There are thus pleasing signs that the trade is waking up to the desirability of.meet¬ 
ing the efforts of the Agricultural Department, and of paying a fair price for im¬ 
proved cotton. But still it remains to be seen how far these better market con¬ 
ditions will justify any radical change in the methods of cultivation existing in 
most cotton tracts, for we cannot advise the cultivator to do a thing that will 
not pay. In considering these questions and the note referred to, you will be 
asked to make such recommendations as you think proper. 

“ We will now proceed, gentlemen, to the consideration of tjie confirmation of 
the Proceedings of our last meeting, to appoint Committees, and prepare the“refer¬ 
ences to the Co mmi ttees on tbe various subjects for discussion.” 


Subject I.-— Confirmation of Proceedings of the last meeting. 

5. The President then put the question whether the Proceedings of the 
meeting of tbe Board held at Pusa on the 21st'February, 1910 and the following 
days should be confirmed, with special reference to the final resolution, that 
meetings should in future be held every alternate year instead of annually.. A vote 
was taken. “The Board confirmed the Proceedings of the 1910 meeting. ’ 

Proceeding to discuss whether meetings should in future always be held at 
Pusa, the Board unanimously agreed to a resolution proposed by Dr. Butler 
and seconded by Mr. Burt:—“ That future meetings of the Board should be 
' held alternately in one of the Provinces and Pusa.” 



9 


Subject VII. —Reposting op the Proceedings to the Peess. 

■ 

6. Subject VII was then taken up. Dr. Mann, asked by the President to 
express his views, referred to the advantage of giving the public an idea of what 
the department was doing, and said he felt strongly on the subject. He proposed 
and Mr. Barnes seconded, a resolution which was unanimously adopted by the 
Board. “ That a Resume of each day’s Proceedings should be made by a 
member of the Board, and sent, after approval by the Inspector General of 
Agriculture, to the principal Indian papers.” 


Appointment op Committee^. 

7. Committees were then appointed to deal with Subjects II, HI, IV, V, IX, 
X, XI,’ XII and XIII of the programme,^ and the Board proceeded to discuss 
Subject VIII. 


Subject VIH. —Granting of Honorary Degrees op L. Ag. 

8. Mr. MoloDy, at the President’s request, explained that it was felt that the 
position of some of the existing members of the United'Provinces Service, who 
passed through the Agricultural School before the three years diploma course was 
introduced, was prejudiced by the subsequent creation of this' course, and sug¬ 
gested that useful practical work done by such students in the past, should be 
recognised in the manner proposed. 

Mr. Howard thought that promotion should depend entirely on merit, and not 
on degrees, and suggested that some other title might be given, so as to draw a 
clear distinction between the two classes'of men. 

Mr. B. C. Burt, in advocating the giving gf such degrees, suggested that the 
matter, which first arose in connection with one of his assistants, did not involve 
any question of promotion. 

Dr. Butler supported Mr. Howard and deprecated the idea that a degree should 
be regarded as a stamp of merit. 

Mr. Barnes agreed, and pointed out that a diploma was not strictly a degree 
but a certificate of having passed through a certain course. 

Dr. Mann objected to any giving of degrees to outsiders, but sympathised with • 
the case of students who passed through colleges at a time when there were no 
degrees to obtain, and suggested a single test examination. He proposed the 
reference of the question to a small committee ; but, the Board not approving this 
proposal and being clearly adverse to the granting of the proposed degrees, 
Mr. Molony did not press for further consideration of the subject. “The pro¬ 
posal to grant Honorary Degrees of L. Ag. was therefore negatived.” 


SECOND AND THIRD DAYS. 

9. The second and third days of the meeting were devoted to the considera¬ 
tion, by the several Committees, of the subjects with which they had been appoint¬ 
ed to deal and to the drafting of their reports. 


FOURTH DAY. 

10. The Committees appointed to deal with subjects II, III, XIII, V and VI 
presented their reports in the order shown. 

The Committee on subjects IT and III consisted of Mr. G. A. D. Stuart (Chair¬ 
man), Dr, Butler, Messrs. Allan, Birt, Dobbs and Sampson. 


Rusoumo* 1 


0 



10 


Resolution 3. 


Subject II.—Programme op the Imperial Department of Agriculture 
t (Appendix A, page 35). 

* ' 

The terms of reference as regards Subject II were :— 

(а) To examine how far the 'programmes of the several sections of the Pusa 
% Institute meet the requirements of the Provinces and of the other sections. 

(б) To consider whether any modification in the programme of the Agricultural 

section is desirable. 

Mr. Stuart read the report. 

• Mr. Sampson proposed and Mr. Heycock seconded that the report be accepted. 

After some preliminary discussion as to the Committee’s recommendation 
with regard to feeding stuffs, during which Dr. Leather explained the time-absorbing 
nature of such experiments, Mr. Howard proposed the exclusion of the question 
as not likely to arise in practice in India. Mr. Hart seconded this proposal but it 
was rejected by the Board. 

After some further discussion “ the report as given below was accepted 
by the Board.” 

1. Programme of (he Director of the Institute. —The Committee are of opinion that the word “ Breed¬ 

ing and u in the second line of the second paragraph of the programme should be omitted. 

2. Programmes of (he Agricultural Chemist, Economic Botanist, Mycologist, Entomologists and Agri¬ 

cultural Bacteriologist. —The programmes are approved. 

3. Programme of the Agricultural Section. —The Committee regret that it has not been found possible 

to inolude in the programme items of work whioh would be of more value to provincial depart- 
, ments, e.g., testing and trial of agricultural and dairy machinery, and the relative feeding value 

of bulky and concentrated food-stuffs for draught and milch cattle and for young stock. 

4. Programme of (he Imperial Cotton Specialist. —The programme is approved. 


11. Mr. Barnes then proposed and Mr. Milligan seconded a resolution " that 
the relative feeding value of food-stuffs and fodders for cattle is of such import¬ 
ance to the whole of Indian agriculture that the Board recommend an early 
study of the subject.” 

Dr. Leather-proposed and Mr. McKerral seconded an amendment ” that, in 
the opinion of the Board the subject of the relative value of feeding stuffs should be 
brought up for detailed consideration at the next meeting of the Board.” 

Mr. Annett said he thought the question needed a very large amount of con¬ 
sideration in view of the number of cattle required and the expense*. 

Mr. Milligan deprecated the postponement of an important subject for these 
reasons. 

After some further discussion of the difficulties, during which Dr. Leather 
pointed out the necessity of securing continuity of the work and the difficulty of 
doing so, the amendment was rejected. 

Mr. Barnes, in reply to a question where he proposed the work should b§ started 
suggested its starting at Pusa, and that collaboration with the provinces should be 
introduced as occasion arose. 

Mr. Clouston thought the question of fodder was a local one. 

1 Mr. Milligan said the most important part of the question was the value of 
concentrated feeding stuffs like cakes, and Mr. Burt suggested that this could be 
tested by simple experiment on provincial farms. 

Mr. Stuart then proposed and Mr. A. G. Birt seconded that the words at 
Pusa * ’ should be added. The proposal was put to the Board and carried, and 
the resolution, which now ran “ That the relative feeding value of food¬ 
stuffs* and fodders for cattle is of such importance to the whole of Indian 
Agriculture that the Board recommend an early study of the subject at 
Pusa ” was then passed. 



11 


Subject III. —Programmes op Provincial and Native States* Departments 
‘ op Agriculture (Appendix B, page 38). 

12. As regards Subject III, tbe terms of reference were :— 

(a) To consider how far the 'programmes of the several Provincial and 

Native States * Departments meet the requirements of the imperial 
Experts and of the other Provinces and States. 

( b) To examine and report how far the recommendations of Committee A of the 

Board of 1910, printed on page 80 of the proceedings and passed by the 
Board, have been followed in drawing up the programmes. 

The text of the report is as follows :— 

(a) The programmes were considered in detail and were accepted. 

(b) The Committee observe that the programmes of the following Provinces and States hove not 

followed the recommendations of Committee A of the Board of 1910, which were approved 
by the Board, in respect to the following points:— 

(1) United Provinces. —There is no clear presentation of the work in progress and of its relation 

to past and future work. 

(2) Burma, Sections I, IV and V. —There is a lack of reference to past work. 

(3) Central Provinces and Bexar. —Separate programmes by the individual provincial officers 
have not been prepared. 

(4) Baroda. —The information given is not sufficient to enable the Committee to form an ade¬ 
quate idea of the character of the work being done. 


With reference to the United Provinces programme, Sir. Moreland explained 
that owing to the early meeting of the Board, it had been necessary to print the 
programme as it stood in order to avoid delay in its submission. 

The report was then accepted without further discussion. 


Subject XIII.—Cotton Investigation. 

13. The Co mmi ttee on Subject XIII consisted of Mr. Gammie (Chairman), 
Messrs. Clouston, Hart, Main, Milligan and Sampson. 

The terms of reference were :— 


, To consider the note on cotton investigation by the Officiating Inspector General 
of Agriculture in India* and to > make recommendations on the best 
means of aiding the cultivation of cotton in India. 


Mr. Gammie read the report. 

Mr. Evans suggested that the exceptions in the 4th paragraph included the 
whole cotton-growing area of India, and Mr. Burt having questioned the accuracy 
of saying definitely that any part of the United Provinces was suitable for the ex¬ 
tension of the American type of cotton, the Board agreed to accept the substitu¬ 
tion by the Co mmi ttee of a better definition of the places suitable to this type. 

The report as thus amended is as follows - 

The Committee agree with the note of Mr. Coventry which shows fully the present condition of 
cotton cultivation in India, and the following remarks are offered with a view to emphasise 
the essential principles affecting the extension and improvement of Indian cotton. The work 
already accomplished by the Agricultural Department is summarised by Mr. Coventry on 
page 1. - _ 

(1) The survey of indigenous varieties has been practically completed. 


(2) The selection and distribution of seed. 

Each province concerned has worked out the lines of selection which are considered most profit¬ 
able to itself and is now engaged in devising workable schemes for the maintenance of the 
selected types, mainly by the distribution of seed through seed farms. By continuous effort 
in this direction it will be possible, in time, to establish pure and selected strains over large 


areas. 

The trials with American and Egyptian cottons in the tracts found suitable to them should be per- 
severed with, and, as it is unfortunately the case that these cottons promise best m originally 
dry tracts of the country now brought under irrigation and where cotton cultivation is not seen 
at its best, it is absolutely essential that their introduction should be accompanied by a method 
of cultivation far superior to that practised at present. 


o 2 


• Published as Bulletin No. 28 of the Agricultural Research Institute, Eusa. 
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Work with this object in view is bsing oarried out in Sind and the Punjab. The moat suitable type 
of Amerioan cotton to introiuos intoJbcae provinoas would be ansarly maturing variety, even 
supposing someth .ng was saariiioad iatneway of quality ^though not in outturn. Unless this 
oan be obtained, there does not seem much chanoe of Amerioan cotton being taken up by the 
people to any great extent. 

With the exception of the areas mentioned in Mr. Coventry's report, there Boom to be no other 
large tracts in India suitable for the cultivation of Amerioan cottons and in most of these its 
extension would depend on facilities for irrigation and drainage. 

The introduction of irrigated exotio cottons^ would^ mean an inorease in the area and output) 
Mr. Coventry has pointed out that the inorease or decrease of total ootton area is purely an 
economio question. Many attempts at the introduction of indigenous varieties from one traot 
to another have been made, but witu the exception of the successes mentioned by 
Mr. Coventry ail have failed. 

The general adoption of improved methods of cultivation, especially those directed to obtaining 
and maintaining due oieanliness of tne land, will have more elfoot in increasing the output 
over vast tracts of the ootton areas which are at present in a foul condition, than perhaps 
any other method we can suggest. 

All provinces recognise the fact that a great improvement can be effected by the distribution of 
seed of pure strains to cultivators. In so^.e cases these strains by no means give the best 
staple irom a manufacturer’s po.nt of view but, owing to their hardiness, high yield and high 
percentage of cotton to seed, the cultivators find these most profitable to grow, and unless a 
greater distinction in price is made between high and low grades of ootton, it will naturally 
follow that the hardy short staples will continue to increase, as they have done in the past, 
at the expense of cottons of better quality whiob, as a rule, are more delicate and not so 
prolific. 

The chief obstacle which lies in the way of the improvement of the cotton staple in India is that 
little or no attent.on is paid by exporters to the actual merits of the cottons for manuiaoturers. 
This appears also in valuations received irom Liverpool. The exporters in India will buy 
anything—good,, bad or indifferent, as Jong as the_colour and cleanliness satisfy them. On 
the other hand, buyers lor Indian mills do appreciate quality of fibre an<f are willing to pay 
more for it, although, since there is little competition, the increased price is not in proportion 
to the improvement in quality. In Bombay initial steps have been taken to remedy this 
defect (vide Mr. Main's programme of work tor 1912-13). Appendix B, page 43. 

To conclude, we consider that the best means of aiding cotton cultivation in India have been 
systematically carried on from the very commencement of the operations of the present Agri¬ 
cultural Department, and we are supported in this conclusion by the account of work done as 
detailed by Mr. Coventry in his note already referred to. ~ 

The members of the Department now in charge of cotton operations will have their hands quite 
full enough for some years to come with the task of distributing and maintaining the im¬ 
proved varieties they have so tar developed or introduced. In almost all instances cultivators 
already appreciate the good qualities or the improved types and (in the Central Provinces at 
least) are willingly paying enhanced rates lor the seed. By unremitting attention to the selec¬ 
tion of seed year a.ter year, and by demonstrations of improved methods of cultivation, the 
general standard of the crop is oertain to rise steadily, and for the immediate future, this 
work, accompanied by the evolution of new types by plant breeding, is all the Department 
can be reasonably expected to undertake. 

The Board’s acceptance of this report was expressed in a resolution pro¬ 
posed by Mr. Main and seconded by Mr. Howard. “ The Board fully agrees 
with the note on cotton investigation in India prepared by the Inspector 
Generalof Agriculture, and desires to emphasise the points specially insisted 
on in the Committee’s Report.” 

14. The Co mmi ttee on Subj ects V and VI consisted of Dr. Leather (Chairman), 
Dr. Mann, Messrs. Allan, Dobbs, Main, McKerral, Meggitt, Hamilton, Hutchin¬ 
son and Stuart. 


Subject V.—Manures. 

The terms of reference with regard to Subject V were :— 

(a) To recommend such manures which from experience have been found 

economical. 

(b) To recommend the best methods of conservation and application of cattle 

manure and the best means of extending the same. 

(c) To report on Messrs. Meggitt and Birt’s proposals contained in their note. 

Dr. Leather read the report. 

After some discussion the Board decided that the summary prepared by the 
Assistant Inspector General, of the provincial notes on manures, should not be 
published as recommended by the majority of the Committee. 
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A suggestion made by the President that the notes should be published in full, 
with the summary, as a bulletin, was not agreed to owing to the extreme differences 
in the forms of the notes. 

With reference to the third paragraph of the report, Sir. Sampson proposed and 
Mr. Burt seconded that the Board should not accept the recommendation of the 
Committee as regards experiments on the direct application of fresh cattle manure 
to land. 

After some discussion as to the feasibility of this system Mr. Hutc hins on, in 
reply to the President, said that he thought experiments with fresh as compared 
with rotted cattle manure might be of great value, with special reference to the 
biological aspect of the question. 

The Board negatived the proposed amendment. 

After some further discussion the Board decided to accept the report of 
the Committee as printed below. 

In regard to manures, the Committee had before them the very exhaustive summary by Mr. Dobbs 
of the information which had been supplied by the provincial departments. The original 
notes from which this summary 'was oompiled should be returned to the provincial depart¬ 
ments for publication if and as they think fit. 

Turning to reference (b), namely, the best methods of conservation and application of cattle 
manure and the best means of extending its use, the Committee find that the methods of 
dealing with it most effectively in the stalls vary considerably, the climatio conditions being 
among the chief controlling factors. In the drier parts, earth on the floor of the cattle stalls is- 
efficient. In Berar some success has been achieved through the agency of the Agricultural 
Associations in popularising this practice. In other parts, auch as North and South Canara, 
where the cultivation is very intensive and a high value is placed on the manure, the ‘ ‘ box ’' 
system is practised by the ryots. The Committee recommend that in districts where the 
rainfall is small dry earth as an absorbent should be used. In districts where this is 
impossible owing to unfavourable climatic or soil conditions, any dry organic matter which 
may be available should be used. Regarding subsequent preservation of manure, the 
present methods employed in the villages are recognised as being apparently wasteful, but 
it is diffi cult to say what the best system should be. Local experiments to discover the best 
method of conservation are urgently required, and the problem should be approached from 
more than one point of view. The biological aspect of the problem has hitherto been 
neglected in India. 

With regard to the best mode of application of cattle manure to the land, the Committee recom¬ 
mend that where conditions appear suitable local departments should experiment on the 
feasibility of the direct application of fresh cattle manure to the land as opposed to storing it. 

In dealing with reference (a) which has to do with all other manorial materials, these were con¬ 
sidered individually as classified by Mr. Dobbs. 

Sheep Manure. —The Committee note that the custom of folding Bheep on the land is one which.. 
is widely adopted and extremely useful. 

Waste Organic Materials. —The Committee consider that it is of vital importance that everything 
possible should be done to encourage the application of waste organic materials to the land. 

Green Manuring. —The Committee recognise that the practice of ploughing in a green crop as a 
fertiliser, is of very great importance and should be strongly encouraged. It is not a practice 
which is applicable in all cases, and it requires judgment In order to be successful. In many 
districts it appears to be difficult to procure the necessary seed, and in order to overcome this 
difficulty the Committee call attention to the Madras system of raising seed for sale instead of 
allowing the removal of leaves from the forests, which practice has become a serious danger to 
their existence in many districts. Another aid consists in the remission of water rates on land 
bearing a green manure crop, an arrangement which has been introduced into the Punjab and 
Madras, and the Committee desire to bring this to the notice of Local Governments. The 
Committee recommend extended study on the experimental farms to ascertain the best green 
manuring practices to meet local conditions. 

(til-cakes and Fish Manure. —The Committee considered these two classes of material together 
because they are not only highly nitrogenous organic manures, but are also similar in 
that they are largely exported from India. They are widely used as manures, more especially 
in Southom India, and the Committee consider that their more general popularisation should 
be one of the most important functions of the Department. 

Bones. _It is recognised that finely ground bones have proved serviceable and have repaid their 

application in certain places, for example to paddy land in Assam, Eastern Bengal, Madras, 
Bengal and the Central Provinces and to coffee in Southern India. The most successful 
experiments have frequently been when the bone-meal has been used in conjunction with green 
manure. In view of the deficiency of phosphates in the soil over large parts of India, the Com-' 

• mittee reco mm ends the question of the economical use of bones, in conjunction with green 

manures, as being worthy of the serious attention of the local agricultural departments. 

Saltpetre.— The Committee desire to call attention to the low cost of potash in Indian saltpetre. 

Artificial Manures. — Superphosphate, Basic Slag, etc. —With the exception of superphosphate, 
basic slag and sulphate of potash, which tire profitably used in the planting districts of Southern 
India for coffee and rubber, the quantity employed is negligible and the Committee feel that 
the question of their use in the future may suitably be left to the provincial departments 
who maintain tests of their value for general agricultural crops. Finally the Committee would 
particularly emphasise the following points;— 

1. The results of experiments in the use of imported fertilisers seem to indicate that as hither¬ 
to carried out they have almost always shown a money loss. This would indicate that 
the methods of manorial experiment used up to the present need radical reconsideration. 
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Resolution fi. 
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2. 'The natural inanuria] resources of the oountry being large and varied and not having 

received adequate exploitation up to the present, the Committee strongly draws the 
attention of the various departments to studies of the value and conditions for the best 
use of indigenous manures. 

3. Particular attention should be given to the rotation in any soheme of work designed to 

investigate manurial problems. 

Reference (c).—The Committee are of opinion that the note by Messrs. Meggitt and Birt 
(Appendix C, pafce t>«) is of sufficient importance to justify its publication in the 
Board's Proceedings. 

15. Mr. Howard then moved a resolution:—” That the attention of Agricul¬ 
tural Departments should be directed to the importance of considering, in all 
schemes of manurial experiments or in making recommendations for manur¬ 
ing, the question of the effect of manures in influencing the retention of 
water in the soil.” 

He wished to emphasise the fact that manures have a value from the point 
of view of the conservation of moisture, and said that, as a result of observation, 
he was of opinion that their value in this respect was greater than from the point 
of view of plant-food. 

Dr. Mann strongly supported the motion. 

Mr. Birt wished to limit the scope of the resolution to organic manures, but 
the original resolution was adopted by the Board. 


i Subject VI.— Oil-Pressing Industry. 

16. As regards Subject VI the terms of reference were :—To make recommend¬ 
ations. r 

Dr. Leather having read the Committee’s report, a lengthy discussion 
took place with reference to the Committee’s recommendations as to freight rates 
and the export of cake. 

Dr. Leather explained the difficulty that the Committee had had in dealing 
with a problem that was mainly industrial, without reliable evidence on the in¬ 
dustrial aspects. 

The President of the Board pointed out that the inherent difficulty of tran¬ 
sporting oil must tell in favour of the export of oil-seeds, and that the export of 
cake was, at present^ low chiefly because cake made by indigenous methods in India 
was not in a suitable mechanical condition for export^ He suggested that one of 
the first effects of extending the oil-pressing industry would be to increase the value 
of cake for export. 

The Board decided not to accept the Committee’s report. 

Dr. Leather then proposed a resolution : —“ That the Board is unable to 
express any opinion on the subject of the oil-pressing industry except in res¬ 
pect of the increased use of oil-cakes.” 

Mr. Stuart seconded this proposal. f 

Dr^ Mann proposed as an amendment " that-the question of how the U6e 
of oil-cakes may be popularised be referred back to the Committee,” and this 
amendment having been rejected, the resolution was adopted by the Board. 


FIFTH DAY. 

Subject XII.— The Indian Sugar Industry. 

17. The Board discussed the report of the Committee appointed to deal with 
Subject XII. 

The Committee consisted of :— 

Mr. Molony (Chairman), Mr. Coventry, Dr. Barber, Messrs. Annett, Barnes, 
Burt, Clarke, Hamilton, Hart, Heycock, Howard, Leather, McGIashan, 
McKerral, Main, Meggitt, Moreland, Patil, Plymen, Robertson-Brown, 
Sampson and Taylor.. 
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The terms of reference were 

(1) How can the present practices be improved , and in what particulars, under 

the following heads :— , 

(а) Mechanical. 

(б) Agricultural. 

(c) Botanical. 

(d) Marketing, intelligence and distribution for :— 

(1) Gur or jaggery. 

(2) White sugar ? 

Is the production of gur or jaggery for consumption as gur or jaggery a different 
problem fo its production as a basis of white sugar ? If so, in what do these differences 
consist and what should be the treatment in production for each object ? 

(2) In what ways and under what conditions can the production of white sugar 
be economically brought about (a) as white sugar direct from the cane, (6) as refined 
sugar from gur or jaggery, (c) as refined sugar from other forms of ravj sugar ? 

(3) In what tracts is there scope for the increase of area under cane ? What 
would the area amount to that could be economically brought under cane ? Whether 
any assistance is required and of what kind or shape ? Whether any obstructions 
exist to enterprise either in the shape of land tenure systems or other hostile conditions , 
and, if so, what recommendations can be put forward for their removal ? 

The following is the report of the Committee :— 

Dual aspect of problem. 

(1) Reference 1 .—The Committee considers that the problem presented is a dual one, namely, the 
production of pur for eating and also the production of refined sugar either direot from the 
cane or from gur. 

Relative importance of each branch. 

(2) As to the relative importance of these two aspects, at present the production of gur for eating 
is the most important, but there is a general tendency in the direction of the increased con¬ 
sumption of refined sugar. It is, however, impossible to predict, for India as a whole, to what 
extent the relative importance is likely to vary in the near future. 

The position requires careful watching. 

The refined sugar industry is more immediately threatened by the competition of imported sugars. 

(3) It is the opinion of the Committee on the evidence before it that the problems of the produc¬ 
tion of gur for eating and of refined sugar, are not necessarily different so far as variety of cane 
is concerned, as high quality canes can serve both purposes. However, the suitability of 
high yielding canes of lower purity, which, though unsuitable for refining, might prove suit¬ 
able for tracts producing gur for eating only, might be investigated for the benefit of such 
tracts. 

Mechanical aspect. 

__ (4) As to sub-section (a) of the first reference the Committee is of opinion that there is very great 

scope for improvement both in bullock-driven cane mills and also in boiling plant. 

The provincial departments should co-operate in the investigation and introduction' of improved 
methods. 

The Committee endorses also the recommendation made in the note of the Officiating Inspector 
General of Agriculture (Appendix E, page 79) that an expert Sugar Engineer should be 
appointed to undertake the work assigned to him in the hote. 

- Agricultural aspect. 

(5) The Committee then considered the subject of cane cultivation from the agricultural and 
chemical aspects. It endorsed the recommendation in the Inspector General’s note that the 
provincial departments should co-operate— 

(а) in the survey and testing of local varieties under chemical control: this should be 
carried out at agricultural stations situated in cane-growing tracts; 

(б) in testing such imported varieties as appear primd facie suitable; 
and that the provincial departments should— 

(c) facilitate the distribution of the best varieties so determined; 

(<f) demonstrate improved mechanical methods; and 

(e) study questions of tillage, watering, manuring and drainage in the light of local condi¬ 
tions so as to increase the weight of cane per unit of area. 

It reoognises that action on these lines will require considerable staff and expenditure and that 
the rate at which action can proceed depends upon the resources of the provincial depart¬ 
ments, ♦ 
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Botanical aspect. 

(6) The proposals embodied in Mr. Howard's note on oane-breeding in Madras (Appendix 
E, page 80) were discussed. In view of the fact that the work proposed to be there done would 
be almost entirely for the benefit of other provinces, it was considered desirable that the 
station proposed should be Imperial and not Provincial. 

It was proposed by Mr. Howard and seconded by Dr. Barber that an acclimatisation and oane- 
breeding station be established under an Imperial olfioer in Madras, and that this offioer should 
be in olose touch with sugarcane development in Northern India. This was accepted unani¬ 
mously. 

Marketing, Intelligence and Distribution. 

(7) The Committee agreed with Mr. Shakespear's remark (Appendix E, page 81) that exoellent 
organisation already exists for the marketing of both country-made raw and refined 
sugars, and do not consider any recommendation necessary, 

(a) The Production of refined sugar direct from cane. 

(8) Reference 2. —Mr. Moreland pointed out that the United Provinces had obtained considerable 
experience in the improvement of the indigenous method, and, by the introduction of the 
oentrifugal, had helped to maintain the indigenous industry in certain areas, but that more 
information was wanted. 

Some preliminary results had been obtained from a small modern factory at the Allahabad 
_ Exhibition. This factory had now been set up in a sugar-growing tract in Gorakhpore 
and it was expected that further valuable data would soon be obtainable. 

In the opinion of the Committee, the data before it are not sufficient to justify any statement 
as to the form of organisation of the industry most suited to India as a whole or to any parti¬ 
cular cane tract. It recommends that facilities be freely given for the trial of as many 
different forms of organisation as possible. 

The most fundamental and important work is the production of better canes with pure juice 
which defecates easily. The Committee also recognises the importance of an investigation 
of the constituents of Indian canes other than sugar. It was pointed out that machinery 
unsuitable to Indian conditions had sometimes been installed in India owing to lack of 
expert advice and that the Sugar Engineer whose appointment had been proposed might do 
useful work in this direction. 

/ 

(b) The production of refined sugar from gur. 

(8) The Committee is of opinion that no separate recommendation was neoessary on this point, 
as factories designed for working cane can easily be adapted to work gur. Here again the 
improvement of the cane is of fundamental importance. 


\c) The production of refined sugar from other sources. 

(10) The Committee is of opinion that investigation is required into the chemical and agricul¬ 
tural aspects of the palm sugar industry. 

More precise information is also required on the extent of the industry. 


Assistance required. 

(11) Reference 3 —-With reference to the eoonomio production of refined sugar the Committee 
wishes to draw attention to its recommendations under the third reference under the head 
of “ assistance " which should be given by way of subsidy or otherwise. 

Areas for extension. 

(lS) United Provinces. —Mr. Moreland pointed out that the normal area under cane in the 
United. Provinces could be taken as 1-2 million acres, that it had gone as high as I-0 
million acres and was now in round figures I million acres ; that after a succession of good 
years the cane area increases by as much as a quarter of a million acres, and that after bad 
seasons it falls by as much as half a million acres. He considered that the area under cane 
was governed chiefly by probable prices, and by the economio position of the cultivating 
classes for the time being. He further pointed out that, although it was difficult entirely to 
separate gur and sugar production, it was in the districts producing refined sugar that the area 
of cultivation had fallen off. As an instance he quoted the Meerut Division, whose total 
exports and imports of refined sugar were practically equal, but whioh was a large exporter of 
gur, as having shown a considerable increase in cane area since 1800, whereas in Rohil- 
khand, which exports some gur but muoh more refined sugar, the normal cane area had 
not been reached since 1898. With reference to possible extensions in area under cane, he 
pointed out that, in addition to the half million acres now short cf the recent maximum, a 
further 300 0OO acres out of the 400,000 acres of poppy land might be considered available for 
cane-growing, or a total of 800,000 acres, provided cane-growing could be made somewhat 
more remunerative. 

Calculating on a somewhat different basis, namely, the proportion of cane cultivation to the total 
cultivated area, he estimated that an increase of 1,000,000 acres was possible in a period of 
five years, without seriously affecting existing agricultural economics. 

Bengal. —Mr. Heycock said that there was a considerablejadditional area which was capable 
of being put under sugarcane cultivation, but that there were not sufficient data to enable him 
to say how much of this area it was possible to bring under cultivation. 
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Madras. —Mr. Sampson described in detail the various tracts in which a considerable extension 
of cane cultivation would be possible, provided that water was found, as a result of the sur¬ 
vey of the sub-artesian water sources, which has now been commenced. The districts 
referred to were—Vizagapatam, Triehinopoly, South A root, Chingleput, and the traot near 
the hills between Tinnevelly and Coimbatore. The West Coast had an admirable climate 
for cane cultivation, but was a narrow strip of country, cut up into small valleys, probably 
unsuitable for factory cultivation. 

As an example, to show that a large extension of cane cultivation is possible by the introduction 
of better varieties and methods, he quoted the case of the East India distilleries and sugar 
faotories, at Nellikuppam, which has caused in the lost three or four years an increase in 
cane area from a few hundred to 2,500 acres for the use of the factory in making white sugar 
direct from the cane. This was done (1) by demonstrating the feasibility of growing canes on 
land hitherto considered by cultivators as unsuitable for cane cultivation, viz., dry land com¬ 
manded by wells with a copious water supply, (2) by the introduction of the red Mauritius 
cane, (3) by improved methods of cultivation and by assistance in the supply of manure, sets 
for planting, etc. 

Bombay. —Mr. Main pointed out that, in Bombay, cane was essentially a canal irrigated crop, 
and that there was little probability of extension under well irrigation. He thought that 
when some of the large irrigation schemes in tho Deccan are completed, the present area of 
34,000 acres might be doubled in 10 years, and that the area under oane was governed by 
the supply of water and capital, the latter of which difficulties, it was hoped, would be met by 
the establishment of the Bombay Land Bank, whioh purposed to lend, money to Co-opera¬ 
tive Credit Societies. 

Eastern Bengal and Assam —Mr. Meggitt stated that in the Assam Valley there was apparently 
an almost unlimited amount of oulturable jungle land, suitable only for capitalists’ exploi¬ 
tation owing to the cost of reclamation. It had been shown by actual experience that this 
land could produoe a good outturn of cane witlr pure juice, climatological and Boil condi¬ 
tions being quite.suitable, and" irrigation unnecessary. 

The labour supply would probably be a limiting factor. 

Mr. Hart stated that there was a want of precise statistics on the point, but that in Eastern Bengal 
cane had largely been replaced by jute. So far as suitability of soil is concerned there is 
scope for an enormous expansion of sugarcane cultivation, not only in the Assam Valley 
but also in many tracts of waste land in Eastern Bengal. Unless, however, the industry 
becomes more profitable, sugarcane cultivation will continue to decrease. 

Central Provinces. —Mr. Plymen said that cane cultivation under well irrigation had largely dis¬ 
appeared, and any extension of cultivation could only be expected on land commanded by 
tank irrigation. It was hoped that a considerable proportion of the 700,000 or 800,000 acres 
of land likely to be commanded by new irrigation works would be put under cane. The 
Local Administration, with a view to encouraging the establishment of a central factory, had 
agreed to the reservation of 3,000 aores of suitable waste land surrounded by villages, where 
small quantities of cane are already cultivated ; the whole protected by a large irrigation work 
and conveniently accessible. 

Punjab. —Mr.Hamilton said that there was no real hope of extension owing to the periodic damage 
by frost, except possibly in the area commanded by the Lower Bari Doab Canal where suitable 
facilities might be given to capitalists if they desired to come forward. 

Burma. —Mr. McKerral stated that in Lower Burma there were 19 million acres of culturable 
waste land, a considerable proportion of which might grow sugarcane as the climate appeared 
to be suitable. 

Mysore. —Dr. Coleman said that the present area under cane, approximately 50,000 acres, might 
not improbably be doubled during the next-10 or 15 years if the energetic irrigation policy 
of the Mysore Government is maintained. 

Scarcity of labour would, however, create some difficulty. 

(13) After considering the facts above detailed, the Committee finds that there can be no doubt 
that there is a large area in each province capable of being brought under sugarcane culti¬ 
vation ; but whether there is a possibility of extending the area and attracting capital 
depends entirely on whether, having regard to the local conditions in each province, it can 
be shown that it is a profitable investment to grow cane. ' 


Kind of assistance required.—Land acquisition. 

(14) It was agreed that prospective central factories required assistance in /requiring land for a 
definite compact area of canejsultivation. 

Mr, Moreland proposed that_the Government of India should be moved to consider the question 
of passing a temporary Act enabling Local Governments to acquire land, free of owners and 
occupiers’ rights, for transfer to pioneer central factories. This resolution was put to the 
vote and lost by a majority. 

(15) Pecuniary assistance. —Mr. Heycock proposed and Mr. Moreland seconded a resolution that it 
should be open to Local Governments to assist pioneer faotories either by subsidy, by taking 
deferred shares, or otherwise. This resolution was earned unanimously. 

(16) Zand Grants .—It was also agreed that all Local Governments should b6 recommended toreon- 
sider favourably where possible, the grant of lands on special terms for sugar cultivation. 

Work already in progress to assist cane-growing. 

(17) In section IIA of his note the Inspector General advocated the following remedies for removing 
the defects in present Indian agricultural practices— 

(а) To survey and test local varieties under chemical control. 

(б) To test such imported varieties as appear •primd facie suitable, 

P 
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(c) To facilitate Ihe distribution of the best varieties so determined. 

(d) To demonstrate improved meohanical methods. 

(«) To study questions of tillage, watering, manuring, and draining in the light of local oondi- 
tions so as to inorease the weight of cane per unit area. 

With reference to these recommendations the following work is in progress, in the various 
provinces:— 

United Provinces — (a) A survey of canes of the eastern tracts at Partabgarh station and their 
ohemioal examination. A new station is to be opened in Rohilkhand.to do similar work for 
the western cane growing tracts. 

(i) and (c) A small amount of work has already been done which will be continued as onnortu. 
mty offers. 1 r 

(d) This forms part of the ordinary work of every cirole. 

(e) In progress. 

Punjab. —(a) and (e) The recently opened station at Gurdaspur is in a sugarcane traot where the 
survey has commenced, and it is intended to start chemical examination. 

(6) to (d) Not yet commenced.' 

Central Provinces. —There are two newly opened stations in tracts recently brought under irrigation 
where sugarcane cultivation is being introduced. A certain amount of survey and chemical 
testing lias been done at Raipur, where— 

(6) imported banes have also been tried; - 

(c), (d) and (e) operations are in progress. 

Burma. —No funds are available for cane investigation at present, but it might be possible to start 
a survey. 

Bombay. — (a) The agricultural survey of oanes is complete and the testing of imported varieties 
has been almost discontinued. A new station has been opened, in the southern part of the 
Deccan, for testing the suitability of varieties to local conditions in that traot, and also for 
experiments on tillage, manuring and watering. 

Tillage and manuring experiments are also being continued at Manjri and cuttings of a disease- 
free cane are being distributed in Gujarat. 

The advantages of the Poona type of furnace for gur making and of efficient bullook mills and 
small power mills are being demonstrated. 

Madras. —(a) and (6) The cane survey is praotioally complete and the testing of the best varieties, 
both indigenous and imported, for suitability to particular tracts is being carried on at four 
stations. A new station is being opened at Anakapalle also in a cane district. 

The importation and testing of foreign varieties continue. 

(c), (d) and (e) Iron mills have already been introduced in all districts except South Canara, 
and efforts are being made to introduce them there, as well as better boiling pans. 

The introduction of small power mills has been taken up. 

Bengal.—(a) The agricultural and botanical survey and chemioal testing are in progress at Sabour. 
There is no special sugar station. 

(b) Some importation, and testing of canes imported from Java and other places. 

(c) Distribution of above varieties. 

(d) Attention is being paid to the introduction of iron mills. 

(e) Experiments are in progress on tillage and manuring. 

The Committee records its opinion that it is essential that Bengal should have a sugar station 
in a sugar tract, north of the Ganges. 

Eastern Bengal and Assam. —(a) and (b) Survey and testing are in progress at Jorhat and are 
being commenced at Daooa. 1 

(c) Work has been in progress for some years and will continue on a large scale. 

(d) Improved bullook mills and boiling pans are being demonstrated. v 

(e) Work is in progress. 

North-West Frontier Province. —(6) Trials of imported varieties. 

(e) Trials in methods of cultivation with the object of reducing the cost of production. 
Mysore. —(a) The four varieties chiefly grown have been tested chemically. Three of these were 
found to be exceedingly good canes. 

(d) Iron mills have been introduced in all but the most backward districts. Steps are now 
being taken to introduce Nahan bullock mills w'hioh have proved superior. Four or 
five three-roller horizontal mills, driven by oil engines, have been set up with very 
satisfactory results. , 

It may be noted that there is one refinery, situated in a fine cane growing tract, which nevertheless 
has had to confine operations to refining from palm jaggery imported from the Madras Pre¬ 
sidency, owing to the impossibility of getting guarantees from the cultivators of sufficient 
cane at a fixed price. 

18. The report having been read by Mr. Molony, the President opened the dis¬ 
cussion, and, in view of the wideness of the field and the importance of the subject, 
proposed that a series of resolutions, drafted for the purpose of focussing the 
discussion, should be proposed and seconded by members of the Board. Amend¬ 
ments should be handed in writing.- He then called on Mr, Moreland, who 
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moved:— “That the Board cordially endorses the position taken by theR esolutiojc i 
Inspector General of Agriculture in India, in his note to the Government of' 

India,* that the sugar industry deserves the assistance of Government.” 

Avoiding controversial points and confining himself to Northern India, to which 
his experience of the industry was limited, Mr. Moreland explained the present 
economic position,.with a sketch of the manner in which the industry grew up. 

Cultivators had, for a long time, made gur for local consumption. Trade 
in sugar originally arose owing to the demand of the Court. A market being thus 
created, the East India Company in the seventeenth century used to send to Agra, 
the capital, for sugar. In the nineteenth century, with the extension of order 
and communications, trade increased, firstly, owing to organisation of markets, 
secondly, through localisation of cultivation; for example, in the United Pro¬ 
vinces, sugarcane was localised in the North and East, cotton in the South and West. 

There was no foreign competition. The present state of the industry was thus 
determined. The growers were not capitalists or specialists, but the best culti¬ 
vators grew plots of cane, co-operating where necessary rather than paying cash 
wages. We therefore find the defects common to agriculture—cultivation good 
within the limi ts of implements and cattle power ; but varieties of cane varying 
greatly in quality, and methods crude and wasteful. The most important feature,' 
in the United Provinces, is that the industry employs labour when there is little 
other work, acting as the great labour’s savings bank of a country of small 
holdings, and adding largely to the spending power of the people. Encourage¬ 
ment of the industry was justified by this alone. 

At the end of the century competition due to sugar bounties was checked 
by countervailing duties and the Brussels Convention, but followed by competition 
from Java. Gur was threatened by importations and change of taste in favour 
of sugar, and sugar already affected by competition of imports. Roughly, the 
area grown for gur was not yet materially affected, but that grown for sugar was. 

[This Mr. Moreland illustrated by a diagram showing a general increase since 1901 in 
the cane area of the gur exporting district of Meerut, and a decrease in that of the 
sugar-producing district of Rohilkhand, on the other, side of the Ganges.] Con¬ 
tinuing, he said that only Hindu prejudices enabled local sugar to compete, and these 
prejudices were, he thought, already weakening and would not last. The interval 
due to this protection of sentiment should be used to reduce progressively the 
cost of production, and he urged the importance, in the interests of agriculture, 
of both helping to regain ground and of extending the industry on this the only 
sound basis v 

Mr. Barnes seconded the resolution, which was unanimously adopted 
by the Board. 

19. The President then read a letter from Mr. Neilson, Manager of the Factory 
at Nellikuppam, which was appended to the other notes on the subject before the 
Board. (Appendix E, page 83.) 

20. Mr. Burt, at the President’s request, then proposed the next resolution. 

“ That the Board accepts the recommendation of the Committee regarding Rusonmos s. 
the employment of a Sugar Engineer.” 

He referred to the mention of mechanical improvements in the _ Inspector 
General’s note and emphasised the importance of heat economy owing to the 
extent of recovery of sugar being limited by the amount of re-crusbing possible 
with the megass as the only fuel, economically speaking, available : the difficulty 
would be increased with the introduction of more juicy cane. Investigations 
on this would require the assistance of an Engineer. 

Much unsuitable machinery had been installed in the United Provinces owing 
to the absence of expert advice. In the peculiar economic conditions of India, 
neither tinkering of present methods nor radical alteration in the direction of 
large factories seemed likely to be satisfactory. The most efficient form and size 
of plant and the cost of production were still to be worked out. 

Experience with the factory at Allahabad had shown the need for mechanical 
improvements. He did not wish to suggest a programme for an Engineer, but 
to indicate the general need for mechanical assistance. * 


u2 


Appendix E, page 79. 
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Resolution 9. 


Resolution 10. 


Mr. Sampson, in seconding the resolution, said the wastefulness of present 
methods’must limit the area under cane ; and pointed out the probable value of 
an Engineer in assisting the installation of economical machinery by co-operative 
societies. 

The Board unanimously passed the resolution. 

21. The President then read out the third draft resolution. 

“The Board accepts the recommendations of the Committee regarding 
the programme of agricultural work. It lays special stress on the import* 
ance of locating sugar stations in sugar tracts, and only in such tracts : and 
desires to suggest for the consideration of the Government of Bengal that 
the establishment of a sugar station to the north of the Ganges is most 
desirable in the interests of the industry." 

He called on Dr. Mann, who pointed out the importance of the factor of yield 
per unit area and its bearing on the question of local stations. In Poona with a 
yield of 80,000 lbs. of cane per acre the profit was normally R200, while in districts 
where the yield was 20,000 to 25,000 lbs., the industry was dying. He thought 
only intensive cultivation could pay ; the proportion of profit increased with the 
capital laid out which at Poona reached R450 per acre. Cultivators would rightly 
not incur such outlay without more definite information than was available. 
Attempts to apply Poona methods at Cawnpore had failed, and it was necessary 
first to find out the methods / of obtaining high yields in sugarcane districts and 
then to advocate them. 

The area of cane could not be increased without getting the best canes and 
cultivating them highly ; better cultivation could not be spread before decreasing 
the risk of loss of capital; and the risk could not be decreased without further 
information. Sugarcane stations were therefore necessary in such districts. 
Instancing the success of the Manjri Farm, he moved the resolution. 

Mr. Clouston, in seconding the resolution, said experiments were being made 
at Raipur and in Chanda, in the Central Provinces, and referred to the steps taken 
by the Central Provinces Administration to provide irrigation from Government 
tanks, 3,000 acres so irrigated having been reserved for any company that might 
come forward. 

In reply to a question by the President, Mr. Clouston explained that irrigation 
all the year round is essential for the growth of sugarcane, and that, this being 
ensured, there was no danger of the loss of the capital invested in its cultivation 
or of consequent famine. ^ 

The Board adopted the resolution. 

22. At the President’s suggestion Mr. Howard moved the resolution that— 

“ The Board accepts the recommendation of the Committee regarding the 
establishment of an acclimatization and cane-breeding station in Madras." 

He referred to his printed note (Appendix E, page 80) and said he had no 
wish to say anything further. 

Dr. Barber seconded Mr. Howard’s motion. He drew attention to the fact 
that those who had visited the chief sugarcane-growing countries of the world, 
were filled with astonishment when first seeing cane fields in Northern India, and, 
to such, the-problem which first presented itself was, rather, how to increase the 
weight of canes per acre than any improvement in manufacture. The fundamental 
problem in the resuscitation of the Indian sugar industry he regarded as the 
increase in tonnage coupled with the growth of canes of greater purity. 

There appeared to him to be a curious antagonism between good agriculture . 
and good manufacture in the cane industry. Java undoubtedly owed her proud 
position as the premier sugar-growing country to the fact that a band of scientific 
men had attacked every part of the complicated problem, from the selection and 
growth of disease-resistant seed to the best processes in the factory. In Louisiana 
the manufacture was of very high grade, while the cultivation, if not in itself bad, 
had many difficulties to contend with. Barbados wa? still very backward in the 
factory, whereas the cultivation in the fields was, perhaps, the best in the world. 
India, finally, appeared to concentrate the greatest agricultural and manufactural 
defects in the cane industry of the world. The main lines of improving cane 
growing were—the improvement of the cultivation and thedntroduction of a bettpr 
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cla3S of canes. The latter alone was considered by Dr. Barber, and, of the vari¬ 
ous methods of obtaining improved canes, the following were considered :_ 

(1) Sports .—These consisted of new canes, rising spontaneously in the fields. 
There was no means known at present of inducing sporting among canes. Sports, 
or mutations, were a free gift of nature to man. As an example Dr. Barber quoted 
the case of the Caledonian Queen which, casually noticed by a planter in his field 
in St. Kitts and kept as a curiosity, practically saved the industry in the island 
from destruction through disease in 1893. 

(2) Selection, including the acclimatization of exotic canes .—The work at the 
Samalkota Farm was.referred to, and it was pointed out that the collection and 
testing of a large number of canes had resulted in the almost total replacement 
of the old, diseased kinds in the delta by new and better ones. In the same way 
the great extension of the well irrigated cane area in South Arcot was largely 
dependent upon the presence at hand of a thoroughly reliable Samalkota cane. 
Dr. Barber pointed out that the work was by no means so easy as it appeared. 
The 40 or 50 canes collected on the Samalkota Farm were tested for several years 
in every possible way before being distributed, and the fact became evident that 
canes of great excellence in one tract were useless in others. The excellent 
Pounda cane of Bombay became hopelessly diseased at Samalkota. The tillering 
of the red Mauritius cane was very poor in the Godavari delta, whereas m 
South Arcot a bunch of 30 canes had been noted springing from one set. 

(3) Cross-breeding .—The creation of new varieties of canes is a matter of 
delicate scientific technique, and there is reason to suppose that it will be specially 
difficult in India, because of the dryness of the air. Dr. Barber quoted cases, 
kindly given him by Mr. Somers Taylor, of successful results obtained by the 
introduction of seedling canes in the West Indian Islands and Louisiana, and 
pointed out that Java’s supremacy was traceable, to some extent, to the ener¬ 
getic way in which this line of work had been carried out there. In Madras 
several of the West Indian and Java seedling canes had proved of service, 
especially B 208, which was a cane of great purity, moderately stout in growth, 
and of good tillering power. 

These lines of work should be held in view in any cane-breeding station, and 
Dr. Barber considered that the conditions in the Madras Presidency were better 
suited than those of any other part of India. Cross-breeding was not likely to be 
possible elsewhere; considerable experience had already been gained in Madras in 
this class of work, and the actual growth of the canes was much easier there than 
in North India. But the officer in charge should be in close touch with the large 
cane-growing areas of North India, and there should be a constant drafting of 
canes, from the cane-breeding stations, to experimental stations in the north. In 
sending canes for trial, however, it was of great importance to remember that a 
cane unsuitable for Madras might prove of value in Northern India, and vice 
versa. No cane should be prematurely • rejected. As Mr. Taylor had pointed 
out, the canes which were being so successfully cultivated in Louisiana, D 74 
and D 95, were seedling canes from Demerara which had been rejected as unfit 
for growth there. 

Dr. Butler doubted whether the suitability of Madras had been sufficiently 
considered, having regard to the very different conditions of Northern India, and 
the variability of cane referred to by Dr. Barber. He proposed, as an amendment, 
that the Committee’s recommendation be accepted with the omission of the words 
“ in Madras.” 

Mr. Howard said that the point bad been discussed in Committee. United 
Provinces canes could be sent to Madras for breeding purposes. A breeding 
station was of no use in Upper India, where seed production was practically 
impossible. Acclimatization was of less importance. A most important point 
was that the man chosen for the work should select the station. 

Dr. Butler suggested that, as regards acclimatization, it would be better to 
import canes from Japan, Louisiana, Natal and other places with a marked cold 
season, direct into Northern India. 

Dr. Barber explained that the United Provinces were already starting two 
stations and the Committee advocated Madras as merely one feeder for these farms. 
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Resolution 11. 


Resolution 12. 


The amendment was withdrawn. 

The President then put the resolution, which was passed unanimously. 

23. Dr. Leather then moved—“ That the Board recognises that the most 
important work is the production of better canes with pure juice, and 
accepts the view of the Committee as to the desirability of an investigation 
of the constituents (other than sugar) of the Indian canes. It also accepts 
the Committee’s view that investigation of the palm sugar industry is 
desirable from the chemical and agricultural points of view.” 

After a reference to other important qualities of canes, Dr. Leather dealt 
specially with the two points, proportion and quality of juice. As regards pro¬ 
portion, he explained that the percentage of fibre varied from § to 16 or 18: fibre,, 
acting like a sponge, retained about 2| times its own weight of juice, after crushing, 
wit)} a resulting difference between 72% and 50% of juice yielded by different 
canes. 

As regards purity of juice, he had met with canes varying from a content 
of 10% of sucrose combined with 2% of glucose in addition to mineral salts, up to 
a content of 22% of sucrose with only a fraction of a per cent, of glucose. Even 
these figures did not fully illustrate the divergence which might occur, because 
the impurities not only form a part of the whole, but also prevent a part of the 
sucrose from crystallising. Thus in the former case, not much more than one- 
balf of the sucrose could have been obtained as white sugar, whilst in the latter 
something like nine-tenths would be separable in a factory. 

The quality of canes in India was not low, but variation demonstrated pos¬ 
sibilities of improvement.. For example, a general improvement in quality to the 
extent of 25% would mean, an increase of 250,000 tons in the sugar outturn of 
the United Provinces. He placed a high value on Mr. Clarke’s work at 
Partabgarh and Mr. Taylor’s in Bengal. With reference to palm sugar, he said 
that the industry, though not small, might be extinguished owing to the ease of 
making the juice into spirit. The processes of manufacture were different from 
those in the case of cane sugar, and deserved very careful investigation. 

Mr. Clarke, in seconding the resolution, said that impurities of raw material 
were responsible for more difficulties than methods of boiling, and laid great stress 
on the value of the quality of purity. He doubted the possibility of obtaining 
very high yields in Upper India : 22 to 25 tons of cane per acre, containing 15% 
of sugar, of a purity of 85, had been obtained at Partabgarh and Aligarh, and lie 
doubted if much more were obtainable there in practice. Knowledge of consti¬ 
tuents of cane juice other than sugar was required, and could be obtained only by 
highly technical investigations. 

Mr. Annett said that 480,000 out of 3,000,000 tons, or 16% of India’s pro¬ 
duction of sugar, was palm sugar. The industry was wide-spread, and the products 
largely consumed locally. Practically no scientific work had been done hitherto. 
The yield per acre had sometimes been estimated at 9 tons. The methods of boiling 
were very defective. Sugar was obtained from date, palmyra, cocoanut and 
Indian sago palms, and the occurrence of the date and palmyra seasons in the 
cold and hot weather, respectively, makes a long season possible. The industry 
was capable of great improvement. 

The resolution was carried unanimously. 

24. Mr. Molony moved the next resolution. • 

“ The Board considers that the area under sugarcane in India can be 
considerably increased by the application of capital and the introduction of 
more efficient methods of cultivation and manufacture. It accepts the ' 
recommendation of the Committee that all possible facilities should be 
afforded to capitalists! whether small or large, who are prepared to under¬ 
take the industry.” 

He drew attention to the surprising figures of the area available for sugarcane 
cultivation, especially in the note from Eastern Bengal and Assam. 

He classified the land available as— 

(а) on the margin of cultivation, and 

(б) undeveloped land, 
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and showed that the profitable use of (a) would depend on reducing cost of pro¬ 
duction by intensive cultivation, involving the application of capital, and by 
using modern and less wasteful methods of manufacture, involving capital expendi¬ 
ture on plant. As regards ( b ) the hindrances were, want of water, cost of clearing 
and lack of labour.- Water was receiving the attention of Local Governments, 
but capital was required for clearing and to attract labour. An instance of capital 
increasing the area of sugarcane was at Nellikuppam where the area increased 
from a few hundred to 2,500 acres owing to the establishment of the factory. The 
facilities to be given could not be specified, but some means of advancing the large 
sums suggested by Dr. Mann as necessary for intensive cultivation would have 
to be found. 


Mr. Meggitt seconded the resolution. There seemed to him no half-way-house 
between the present conditions and large central factories; the percentage of 
sugar recovered varied, with the methods used, from 50 to 55% in India to 90% 
in large'factories in Java. Loss and waste could also be enormously reduced. 

He thought it was not enough to distribute a good cane, but that assistance, 
supervision and capital were necessary, and that the Agricultural Department / 
should be prepared to give data for the formation of an opinion by capitalists as 
to the likelihood of profits in different tracts. In this respect the recommendation 
did not go far enough. 

From experiments in the Assam Valley it could be said that it was possible 
to grow 30 tons per acre of cane, containing 17 to 18% of sugar, and with a purity of 
.90. Definite data of this nature would go a long v^ay towards attracting capital. 

Mr. Molony proposed to add to the resolution the words—“In particularp ar tof 
that all Provincial Departments should endeavour to supply the detailed R»olvho» 12. 
information that capitalists would be likely to require,” and the resolution, 
with this addition, was carried unanimously. 


25. In moving the seventh resolution on this subject—“ The Board recog- Resolution 13. 

nises the value of the action already taken by some Local Governments to 
reserve certain areas of suitable land for the establishment of central 
factories, and hopes that similar action may be taken, where possible, by 
other Local Governments, and that grants of available land may be made 
on favourable terms ” 

—Mr. Hamilton said that in France more stringent measures were taken to favour 
central factories. No expropriation was desirable, but blocks of irrigated land, 
where available, should be devoted to this purpose. Land available in the United 
Provinces and the Punjab was probably in areas unsuited to cane-growing. 

Mr. McGlashan, in seconding the resolution, said that until sugar could be 
produced in India at the minimum price of the imported article, the industry was 
not on a sound basis. A factory dependent on purchased cane would be in an 
insecure position owing to fluctuation oi prices and competition. If factories 
obtained tracts of land and grew their own cane, they would set a standard of cane 
cultivation, attract supplies of cane, advance money for cultivation, and would 
assist the Agricultural Department by demonstrating methods and supplying 
information. In suitable conditions a sugar factory, being independent of other 
industries, would be relatively easy to establish. 

The resolution was put to the Board and carried unanimously. 

26. Mr. Heycock then moved that—“ The Board recommends that Local Rksolotio* m. 
Governments should be empowered to assist pioneer factories, by subsidy, _ 

by taking deferred shares, or by such other methods as may be appropriate.” 

He reviewed the facts and arguments that showed assistance to be necessary 
to promote the industry, and said a pioneer industry should be subsidised during 
the first few years until it had obtained a sufficiently steady supply of cane to 
enable an opinion as to the ultimate profit or loss to be formed. 

Mr. Plymen seconded the resolution, and explained that, in areas like the Cen¬ 
tral Provinces, extension of cultivation meant export, as population was scanty. 

It was difficult to attract capital. Government was already financing growers 
of cane with a view to increasing the value of irrigation water, and might find it 
possible to assist manufacturers. 
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The President supplemented Mr. Heycock’s remarks as to the necessity of 
a subsidy in India. In other countries it was not difficult to get possession of land 
by lease or purchase ; here the zatnindari and ryoti system of dual ownership caus¬ 
ed a difficulty in getting sole rights. Therefore, to avoid heavy outlay for acqui¬ 
sition, combination between the two parties was necessary, and this doubled the 
risk as compared with cases where single control could be obtained and results 
rapidly judged. Some help to pioneer factories was thus almost necessary in India. 

27. Mr. Moreland proposed as an amendment the addition of the following 

“ And urges the need for a reconsideration of the recent orders of the 
Secretary of State, in so far as they prevent the application of public funds 
to the development of those industries which are essential to the increase of 
the wealth of the agricultural community.” 

He explained that the wording of the resolution was opposed to certain 
orders recently issued by the Secretary of State limiting the power of Local 
Governments to give effect to the resolution—they would make effective action 
practically impossible. He suggested making it plain that the Board was asking 
the Secretary of State to reconsider the orders. He was not dealing with 
general industrial development dependent on minerals, forest produce, etc., but 
with such as was dependent on agricultural produce. 

A very important branch of agricultural industry was threatened owing to 
unsatisfactory conditions ; facilities were required, not for new developments, 
but for agricultural improvement. He instanced the case of oil-pressing, and 
the importance of keeping oil-cakes in the country. After 12 years’ discussion 
and discouragement, ah oil mill for crushing cotton seed was set up in the United 
Provinces by the Local Government, capital being shy. There was no difficulty 
in making or selling oil. A demand was just springing up for the cake, when, in 
consequence of the-orders referred to, the factory had to be shut down. There ' 
were here two instances of potential resources awaiting development, and the 
object of the amendment was to obtain a free hand to secure, not general indus¬ 
trial expansion, but that of such industries as are essential to the development of 
agriculture. 

The amendment was put to the Board and carried. 

The resolution as amended was passed unanimously. 


SIXTH DAY. 

28. The President invited the Board to consider whether the subject “ The 
Indian Sugar Industry,” being of major importance, should be entered as a perman¬ 
ent item on the Board’s programme. He thought this course would centre the 
department’s attention on the subject and encourage progress, the periodical 
reporting and, if necessary, publication of which would meet Mir. Meg^tt’s sug¬ 
gestion as to supplying information. Dr. Leather thought that bringing it up 
specifically at the next meeting would be better. Mr. Meggitt agreed with the 
President and suggested, in addition, that the chief references should be circu¬ 
lated at least six months before the meeting to enable points to be worked up. 
Mr. Sampson thought the subject too large to tackle at one meeting, and suggested 
taking sections selected by the President. 

Dr. Leather proposed:—“That the subject of the Indian sugar industry 
be considered again at the next meeting of the Board.” 

He would like to know a week or so before the meeting, what had been done 
as regards particular points, e.g., the Board’s recommendations as 'regards a, 
Sugar Engineer, sugar factories, and the proposed Madras station; and would 
suggest that those who were carrying out specific work should be asked to send 
in papers a month in advance. 

Mr. Burt seconded the resolution, which was carried unanimously after 
some discussion. 

The President undertook to see that effect was given to the recommendations 
contained in paragraphs 69 to 71, page 16 of the Proceedings of the Board, 1900. 
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29. The Reports of the Committee on Subjects IV and IX were then dis¬ 
cussed. 

The Committee consisted of Dr. Maim (Chairman), Messrs. Clouston, Evans, 
Hart, Lonsdale, Main, Milligan, Powar, Sherrard, Smith and Stuart. 


Subject IV. —Best means of bringing the results of Experimental Work 

TO THE NOTICE OF CULTIVATORS. 

The terms of reference as regards Subject IV were s :— 

To amplify as far as possible the reports already published. 

In opening the discussion on this subject, Dr. Mann emphasised, particularly, 
the passages in the repott which related to the growing connection of the Agricul¬ 
tural Department with the co-operative movement, the increased use made of the 
department, as regards assistance in marketing of new products, and the-new 
developments in methods of training the sons of cultivators. He also laid stress 
on the two points urged in the conclusion of the report—concentration, and co¬ 
relation between experimental and field work; and said the provision of an 
ample staff was to be recommended. 

Mr. Howard proposed a resolution :—“ That the Board is of opinion that Resolution is. 
the time has come for considering the question whether the Agricultural 
Department should not work in closer touch with the co-operative credit 
movement, as the object of both is identical, viz., the improvement of the 
rural economy of the country.” 

It seemed to him the time might come when the Agricultural Department 
would have to take over the organisation of co-operative credit. 

Mr. Sampson seconded the resolution. Mr. Heycock advocated sympathy 
between the two departments but said that in Bengal it had now been decided 
to separate them finally. Mr. Evans said this was also the case in the Central 
Provinces, but gave instances showing that the two departments were tending 
to work more and more closely together. 

Mr. Moreland deprecated combination of the administration of the two de¬ 
partments, owing to the official association of agriculture with matters extran¬ 
eous to the co-operative movement, e.g., industries and veterinary administration, 
in some provinces. This need not prevent their working together. Six years 
ago work in common had been decided on in the United Provinces, but only this 
year was it beginning in six districts which were ready for it. 

Mr. Molony said this was an example of the method pursued in the United 
Provinces of:— 

S 

(1) education in co-operation, 

(2) work in common with the Agricultural Department when the time 

came. . 

The Board adopted the resolution. 

30. The President drew Dr. Mann’s attention to a slight inaccuracy in the 
wording of the report as regards “ Nature study ” which, as Dr. Mann explain¬ 
ed, was used as a method and not taught as a subject in the school referred to ; 
the passage was amended. In further discussion of the school the President and 
Dr. Mann explained to Mr. Molony, who doubted if the Agricultural Department 
would be allowed to set up an independent system of education, that the Director 
of Education in Bombay agreed and co-operated with the Agricultural Depart¬ 
ment as regards the school. The school was expensive—R 5,000 a year for 50 
boys. The President suggested that expansion would imply a large increase in 
the organisation of the" Agricultural Department, and Dr. Mann advocated 
gradual growth from small beginnifigs. 

31. With regard to the storing of potatoes in sand mentioned in the report of 
the Co mmi ttee, Mr. Woodhouse said the essential feature was the appointment 
of a cultivator as choukidar in the first year, and the allowance to him of a commis¬ 
sion on the amount of seed stored by other cultivators in the second year. In 
the first year 196 and in the second 8,500 maunds were thus stored. In reply 

9 
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to a question by Mr. Howard he said the commission bore no appreciable pro¬ 
portion to the profits made by protecting the potatoes from the moth. 

32. After some further discussion the Board decided to accept the report 
of the Committee, as amended below: — 

Subject IV. 

At three former meetings of the Board of Agrioulture (1908, 1909, 1910) a Committee haa consi¬ 
dered the subject which has been referred to the present Committee, and as a result of their' 
deliberations two reports have been issued, which were largely a collection of instanoes of 
sucoess in bringing improvements to the notioe and into the practice of cultivators. The 
present report must be considered as a supplement to these two, and is an attempt to 
oollect a few of the more prominent advances which have been made during the last two 
years, and the methods which have been successful in those cases. 

Agricultural Association *.—The development of the utility of agricultural associations has gone 
on apace in some parts of India, notably the Central Provinces; in others they have shown 
suoh lack of life, vigour and utility that it has been recommended to dissolve them, at least 
in the form which they have had up to the present. The whole matter of agricultural 
associations is, however, being dealt with in a separate report, and nothing, therefore, 
will be said here on this subject. 

Local Demonstrations .—Considerable developments as to methods and results have taken place 
in this direction. 

In the Central Provinces large numbers of demonstration areas are now worked, belonging in 
all cases to private owners who allow them to be used for the purpose. In connection with 
these the Kamdar scheme outlined in the last report has proved of very great value, and 
the men engaged as Kamdars now pass from demonstration of one thing to another during 
different parts of the year.' Thus a large number are now employed, after training, to 
demonstrate the transplanting of paddy, to show the proper method of irrigating wheat, to 
plant sugarcane according to the best methods and so on, during different parts of the year. 
They work, as previously described, in two villages as a rule, and are supervised, almost 
daily, by an agricultural assistant who is responsible for a number of villages. Their pay is 
Rs. 9 to Rs. 15, but it is recognised that if they do good work, their pay will have to be 
increased. They are now in demand and are sometimes lent to Malguzars and others who 
are willing to pay and utilise them. 

The experimental farms are being increasingly used as demonstration centres. It is, for ins tan oe, 
arranged once a year to bring a large number of cultivators from the cotton tract to the farm 
at Akola. While this is essentially the annual meeting of the Divisional Agricultural Asso¬ 
ciation, yet a large number of others are called, and come. This is arranged when there ia 
most to see, and the matters to be shown are arranged carefully beforehand. The Railway 

- Companies grant concessions of half fares to members attending these meetings. Similar 
work is done in connection with other farms. So much is this use of the farms valued that 
the District Boards are now devoting some of the money formerly employed in paying for 
young men in the Alalguzari class at the College at Nagpur, to the purpose of sending culti¬ 
vators to the various farms. _ „ 

In this connection may also be mentioned the sucoess in the extension of the use of new ploughs 
by means of local ploughing matches, for substantial prizes, held in centres where the ploughs 
are suitable. 

In Bombay the development of local demonstration has followed the increase of staff which it 
necessitates. In practically every district there is now a trained and qualified fieldman,— 
sometimes a graduate, sometimes not,—who carries on demonstrations on the cultivator's 
own land, supplying him with necessary outside materials and being present at the critical 
moment. The chief difficulties are found to be to maintain the quality of the supervision of 
Buch work and to train adequately and properly men for such local employment. To have 
a good supervising staff and well trained men to do the work are considered to be vital to 
success. At present the training of the men in hand forms the great hindrance to very 
extensive development. Much and increasing success has been attained, but it is felt that 
the training of the men required will be among the most important work of the senior staff 
for years to come. 

Mention should be made of the demand which is arising for trained non-graduate fieldmen and 
also for graduates by local proprietors. So far, as a rule, the demand cannot be filled, but 
the very existence of the demand is an indication of the value of the local men's work. 

Under the Court of Wards in Madras definite demonstration farms have been established on some 
of the estates where practices are shown which are considered to be practically applicable. 
The cultivators are invited periodically to inspect, and meetings held for discussion. Con¬ 
siderable success has been attained in several cases. 

In tiie Punjab definite local demonstrations have been undertaken in certain districts, notably 
Lyallpur, on the interculture of cotton. The agents employed were superior workmen 
(Makadams). Spots were selected all over the district in cultivators' holdings. Cotton 
was planted by the Department, and the plots were visited periodically with the intercultim¬ 
ing implements. - The system seems a success, and has certainly shown the people bow water 
can be saved by the method. 

Monthly ploughing classes have been held, but the people now prefer that the demonstrators 
of the Department should go to their villages and train them there in the use of the new 
plough on their own land. It is intended to extend this system to the limit of the available 
staff. Classes have also been held in the use of reapers, but here there is less need, as the 
knowledge of their working quiokly spreads, 
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In Bengal the work of the agricultural station is attracting large number of,visitors and local 
people. The serious damage done by the potato moth has led to demonstrations in the Patna 
district on the storage of seed potatoes in sand. The original demonstration concerned 
only fifty maunds stored after harvest, which later, at the time of sowing, showed a profit of 
R130. The result of this was that in the following year (1910) six cultivators followed the 
same method, and in 1911 no less than 200 cultivators stored seed potatoes similarly. 

In the United Provinces small plots in the hands of cultivators have continued to appear the 
most suitable for demonstration work, and the use of this method has been considerably 
extended. As an example, in one district forty members of the agricultural association are 
carrying out demonstrations. In another case the members of a co-operative bank have 
very successfully taken up the introduction of ground-nuts and Meston ploughs. Demon¬ 
strations of another kind are illustrated by work against the potato moth and sugarcane 
hopper oarried out in a number of villages by assistants of the Agricultural Department. 

In the remaining provinces the methods previously described have been continued with, in most 
cases, an increasing amount of success. 

It is again necessary to insist on the vital necessity of the sympathy of the local cultivators having 
been previously obtained if any success in the 'direction of local demonstration is to be 
attained. This, and the extreme importance of having men specially trained for this work, 
are the principal points whioh the Committee desire to emphasise as the result of recent 
experience. 

Vernacular Agricultural Journals. —The number of vernacular agricultural journals has in¬ 
creased during the past two years, while the old ones issued in the United Provinces and the 
Central Provinces are still maintained. The latter has now a circulation of 6,000, and has 
recently been enlarged by the addition of a section on oo-operative credit,—while there is now 
regularly a column for students. The journal in the United Provinces now gives coloured 
plates occasionally. An independent Hindi Journal published in Benares reproduces the 
articles from departmental publications and is patronised by the Department. A new ver¬ 
nacular agricultural journal has been established in Bombay. The edition published in 
Marathi is the property of the Deccan Agricultural Association; that in Kanarese belongs 
to the Dharwar Agricultural Association. The editing in each case is done partly by 
members of the Agricultural Department, partly by outside gentlemen interested in the 
subject. The entire financial responsibility is borne by the Associations in questioh, but the 
magazines will pay. They are always illustrated, and cost Be. 1 per annum, including post¬ 
age. They have been much appreciated, and the combined circulation within eighteen months 
of establishment reaches between 4,000 and 5,000 copies. This shows the appreciation 
whioh a good agricultural magazine obtains, but the magazine must be well edited, topical, 
up-to-date, illustrated if possible, and the articles must, in laige proportion, be practical and 
hence appeal to the cultivators. 

In Madras and in Eastern Bengal and Assam agricultural calendars are issued. These are dis¬ 
tributed to every village, and undoubtedly reach into almost every comer of the provinces, 
and are a valuable means of getting information to a large body of people. 

Leaflets and Circulars. —There is nothing new to report under this heading. Leaflets are issued 
' in the same provinces as previously, and the conditions of their value have been well indi¬ 
cated in the previous reports. 

Agricultural Shows and Exhibitions. —Additional experience is accumulating with regard to the 
best method of holding shows or utilising fairs and melas held by others. 

In the Central Provinces shows are never got up by the Agricultural Department, but local fairs 
held for other purposes are often utilised for exhibiting t hing s particularly interesting to the 
tract where they are held. If they are among villages where demonstrations are going on, 
some of the produce from the demonstration plots is attracted by the offer of substantial 
prizes. Thus, for instance, in a district where improved groundnuts were being introduced, 
no less than 210 samples were shown by the cultivators at such a show: in another case, 
ninety samples of improved sugarcane were attracted. Their educative value is felt to be 
much increased if the exhibits are limited to special things in which the Department is in¬ 
terested. 

In Bombay, where many shows, large and small, have been and are organised by local bodies 
backed by the Agricultural Department,—there is felt to be a danger of their becoming 
somewhat uninteresting exhibitions. It is felt that three points must be recognised:— 

(1) that the prize list had better be limited to a few crops of importance and oapacity for 
improvement ; 

(2) that stock makes a more effective show than produce ; 

(3) that demonstrations of machinery or working implements or methods are essential if a 
show is to be a success, but as far as possible they should be limited to such as are suit¬ 
able in the tract. 

Prizes are better given in kind than in money. 

In Bengal considerable progress in the serious utilisation of the big fairs in the province has been 
made during the past year. Nearly every big fair in the province has been visited and six 
circulating exhibits are now kept belonging to the Department These consist of seeds, 
implements and manures recommended by the Department All exhibits are labelled giving 
directions for use in all the languages of the province. Considerable sales of seeds and some 
of implements have been traced as a result 

The Committee feel that shows are chiefly valuable for three purposes, and that these should be 
kept in view and the utility of the shows considered in the light of the way in which they 
- achieve these objects :— 

(1) They are a means of demonstrating to a large crowd of people either methods or produce 

which it is desirable they should see or know about 

(2) They are a means of creating local enthusiasm. 

This, however, is of little use unless it can be followed up. 

,s2 
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(3) They are a means of bringing a larger orowd of cultivators into touch with the workers 
of the Agricultural Department than oould be otherwise brought together. 

This again is of little value unless the touok obtained can be maintained. 

Itinerant Assistants. —The importance of the work which may be done by itinerant assistants is 
being increasingly recognised in the Central Provinces, where sanction has recently been 
obtained for eight highly paid assistants for the supervision of distriot work. As elsewhere, 
it is recognised that these must be among the best men in the Department. While they will 
overlook experiments, farms, eto., their principal work will be that of supervising the work 
done by other assistants employed in demonstrations. 

In Bengal a similar system is adopted. There are three travelling inspectors,—the most senior 
men in the Department. There are also Beven divisional inspectors who work on behalf of 
the Divisional Associations and are under the control of the Commissioner in consultation 
with the Direotor of Agriculture. 

In Eastern Bengal and Assam a soheme has been experimentally sanctioned for the employment 
of Distriot Agricultural officers, whose duty will be the dissemination of agricultural improve¬ 
ments. 

In Bombay the development on the basis of four highly paid divisional inspectors has been con¬ 
tinued. These, as previously indicated, are the best men in the Department, and now control 
fieldmen in every district who are left to follow up and carry out the work they initiate. 

In Madras similar lines of development have been commenced and more are in contemplation. 

The fact that in all the provinces quoted, development is taking a similar direction would indicate 
that, after muoh experiment and fuller experience, the lines now adopted are probably the 
right ones and possibly the only ones for really effective itinerant work. 

Seed Farms and Seed Depots. —As another Committee is sitting at the present meeting of the 
. Board on this subject, the whole consideration has been left to them. 

Utilisation of individual expert cultivators for the introduction of improved methods. —Several in¬ 
teresting cases in whioh individual cultivators have been utilised in this manner were brought 
before the Committee. Thus, in the Central Provinces for instance, a number of cultivators 
from Khandwa were taken to Jubbulpore to show the people the system of planting kharif 
crops in lines with considerable success. The Kamdar soheme previously referred to is really 
the same idea, but in thi3 case the Kamdar is permanently employed by the Department. 

Vernacular Short Courses. —In the Central Provinces there are special short courses for one or 
two months at certain of the farms for the Havildars of Malguzars and similar proprietors. 
With them there are often some of the sons of tenants in malguzari lands. Thus the trans¬ 
planting of rice in Chhattisgarh and cane cultivation has been taught to a class during the 
last year. Similar courses have been held in the sowing of kharif orops in lines in Jubbul¬ 
pore, in sugarcane cultivation and so on. If satisfactory, certificates are given on leaving. 

In Bengal short practical courses have been held on one or two of the farms with fair suooess. 

In Bombay the matter is comparatively new. During the last year classes were held in cane 
planting and gul manufacture, and in dairying, and the future promises success in this direc¬ 
tion. 

The provision of suoh short courses seems an admirable method of extending desirable practices. 
It must be recognised, however, that when young men oome for a short course, they must be 
taught and attended to, and that this must be the principal duty of some one on the farm. 
There is nothing more unsatisfactory or likely to do more harm than for a man to be brought 
for a course and then neglected or given only the residue of a busy Farm Superintendent’s 
time. 

Training sons of Cultivators.—Doling the past two years a new development has taken plaoe in 
Bombay in the establishment of a vernacular boarding sohool for boys, ohiefly the sons of 
substantial cultivators, village paiils, small land-owners and the like. The school is still an 
experiment, but as it seems likely to have considerable propularity, it may be described here. 
The boys taken are from 14 to 16 years old, they must have passed the 4th or 6th vernacular 
standard and be the sons or cultivators of small land-owners who intend to spend their life 
on the land. They stay two years, during whioh half the working time is spent in the field 
or garden, cultivating and working with their own hands. The other half of the working 
. time is spent in learning ordinary sohool subjects like writing, arithmetic, geography, all done 
with speoial reference to the needs of cultivators. Science is taught almost entirely praotio- 
ally by “ Nature study 11 and the remaining subjects are all connected with village life,—suoh 
as village sanitation, care of wells, and the like on the one hand,—and questions of money and 
credit leading up to co-operative credit on the other. The whole success of suoh a scheme 
as this will probably depend on the head teacher who lives with the boys. The sohool at 
present promises well, but it must be recognised as still experimental. 

Assistance in Marketing —It often happens that the introduction of a new orop is hindered by 
difficulty in obtaining the market value for it when marketed. This has, in some cases, 
been got over in the early Btages by arrangements made by the Agricultural Departments, 
and some examples are worthy of mention here. 

A difficulty arose with hurt cotton, which is a new crop in the Central Provinces, but as a result 
of the efforts made by the Agricultural Department, the whole which came to market through 
them, was bought at fair prices by the Empress Mills, Nagpur. In the same provinces a 
good market has been secured for a better variety of til , by arranging through a local asso- 
- ciation that all should be brought to market on one day. 

In Bombay the chief difficulty has been in the marketing of improved or new cotton. In Dharwar, 
where Broach cotton is a new crop, with a larger ginning percentage than the local cotton, 
it has been necessary to arrange an auction under the auspices of the Agricultural Depart¬ 
ment. The whole was well advertised and the cotton was carefully graded by its ginning 
percentage. The auctions now held for three years have been very successful and the amount 
sold in one auction has amounted to as much as 10,000 imperial maunds of seed-ootton. 
Without this it would have been an almost hopeless job to introduce Brooch cotton; now it 
is an established success. 
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The same difficulty has been met with in the marketing of Gujerat (Broaoh) cotton, from im¬ 
proved seed, and giving a '5 per cent, improved quality. Now, however, the trade in Bombay 
have formed a syndicate and promised to buy if the Department guarantee it is from their 
-- seed, and if there is at least 2,000 bales. This can be produced during the present season, 
and, if all goes well, this will do more to establish the status of the improved cotton than 
almost anything else could do. 

Connection with the co-operative credit movement .—Little hasjbeen done as yet to utilise the co¬ 
operative credit movement for agricultural improvement, but in several provinces sohemes 
are in the air. Co-operative societies for supplying pure wheat seed, a co-operative manure 
supply association for obtaining oilcake for sugarcane, and many other suggestions are on 
foot which can only be worked where the idea of co-operation is known and where co-operative 
oredit societies exist. As an example of what oan be done, we may quote the Gauria-Kalan 
Co-operative Bank in the United Provinces, whioh has taken up the supply of ploughs and 
other agricultural implements, has the services of a well borer solely at its disposal, has, on 
several occasions, asked for and obtained the assistance of the Agricultural Department in 
marketing the produce of its members, has this year made arrangements for the purchase 
and distribution of a considerable quantity of pure wheat seed, and has practically established 
the groundnut crop in certain villages. The Committee think that work in connection 
with suoh societies, using the knowledge of co-operation obtained by their members, and 
working by preference among people permeated by their spirit affords one of the most pro¬ 
mising fields of aotivity for those anxious to introduce improvements among Indian culti¬ 
vators. 

Conclusion .—There is little more to say. This report will give evidence that considerable ad¬ 
vance has been made in both methods and results. The points whioh have most struck 
the Committee as needing to be insisted on at the present juncture, are firstly, the necessity 
of concentration on such an area as can be well covered so long as the staffs of the Agricul¬ 
tural Departments remain insufficient to cover the whole ground, and secondly, the need for 
co-relation between experimental work pursued on the farms and elsewhere and the needs of 
the people as ascertained by the district staff. It is only when these two points are attended 
to that even the best staff and the most willing workers will produce their greatest effeot in 
actual practice. 


Subject IX.—Duties op Agricultural Associations in India. 

33. As regards Subject IX the terms of reference to the Committee were :— 

To examine and report on the present organisation and duties of the Agricultural 
Associations, with recommendations for future guidance. How and hy whom should 
control be exercised ? 

The Committee reported as follows :— 

1. The question of the value of local bodies termed agricultural associations, as means of spread¬ 

ing agricultural improvements, and the lines on which they oan best be organised has been 
before the Board of Agriculture on several previous occasions and the experience whioh has 
been obtained in most of the Indian provinces has been summarised in reports issued follow¬ 
ing the meetings of the Board in 1909 and 1910. 

2. The results of endeavours to organise such local bodies have been extremely various. In the 

Central Provinces on the one hand, they have become, and tend to become even more, the 
main link between the Agricultural Department and its investigators and the people. On 
the other hand, in Madras they have been, as hitherto organised and carried on, of a very 
questionable value, and it is even recommended that, in their present form, they may well be 
wound up. In other provinces very varying success has been attained. But it is impossible 
not to recognise that the local energy, the public spirit and the enthusiasm devoted to the 
associations in those provinces, even where they have been of least use, have been very great 
and might be valuable assets among the forces making for agricultural improvement. 

3. The time seems now to have come when, from a collation of the experiences obtained, lines 

may be laid down with some certainly on which the best use of local energy may be made 
and by which the most successful organisations may be encouraged or created. The Com¬ 
mittee have preferred trying to do this to merely again giving an account of experiences in 
different provinces. 

4. It might be, and has indeed been asked, whether it is either necessary or advisable to encourage 

such local bodies as we are discussing. Cannot the Agricultural Department communicate 
directly with the cultivators T Is not such communication with, and giving help to, in¬ 
dividuals of equal value with work done by and through an association ? The Committee 
venture to express a decided opinion that while this can be done, while it is possible to deal 
direct with every cultivator in the districts, yet this is not generally the best or most econo¬ 
mical way of proceeding. A local organised body is a far more efficient agent for the intro¬ 
duction of improvements than the few officers of the Agricultural Department working in¬ 
dividually can ever be, for being a body of local men, it carries considerable local influence^if 
composed of right people—the members can and do mutually encourage one another, while 
its educative value in combined work and co-operative effort is, if properly organised, greater 
than can be realised. Even if the same end can be gained, so far as the introduction of an 
improvement is concerned, without a local association, the Committee feel that, provided 
conditions are favourable, a better final result is attained if a local body,'as such, takes a share 
in the matter, as this tends to increase the co-operative spirit of the people and hence the 
likelihood of permanent advanoe. 
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5* Success with such associations can, however, only be reached by following certain lines whioh 
can now be laid down with some approach to oertainty. However organised, it is necessary 
that:— . ’ 

W Every local association shduld have h definite work to do and the members should feel 
responsibility for taking a share in it. It has not been at all unusual for an association 
to fail because the members have not been responsible for any work. Again the first 
question asked by a local body, however got together, is “ what shall we do "t Unless 
the organisers of every single association—generally the Agricultural Department— have 
definite work which can be placed in the hands of the members, within their capacity, 
and yet capable of arousing their interest and keenness, it is extremely unwise to attempt 
any organisation whatever. 

(is) A local association should be composed of men who are really interested—and practic- 
. ally interested—in agricultural improvement in the area in question. Associations have 

perhaps more often failed on account of the neglect of this matter than for any other 
reason. The members had but an academia interest in the subject, became members 
because of social or other reasons, and did not take the work seriously. 

(»»*) The work of a local association should be regularly inspected, examined, criticised, and 
the association called together. The Committee wish to lay great stress on this matter, 
and desire to state that they consider that a considerable part of the increasing efficiency 
of the system in the Central Provinces has been due to the care which is taken in this 
matter. It undoubtedly involves on the part of the Agricultural Department (or a 
central body of some sort) a considerable expense for inspecting officers'; but without 
this, it may be stated with certainty that the result will not be a success except in rare 
cases. The Agricultural Department must, the Committee feel, aim at having a sub¬ 
ordinate staff of high quality for this purpose. 

(»ti) The members of a local association must, even apart from inspections, be made to feel 
that the Agricultural Department is interested in them and their work. It is wonder¬ 
ful how regular correspondence, prompt'attention, and general evidence of interest and 
support encourages both the individuals and the associations of whioh they are members. 
If Agricultural Associations are to be a sucoess, this must be arranged for at any cost. 

6. With these principles accepted and in full operation there i3 every olianoe of suooess ; without 

these the Committee feel that there is very little likelihood of looal associations being or 
doing what they are capable of. The actual types of association may be very different,—and 
very different types of association have succeeded,—but success in every case involves a frank 
recognition of the principles laid down. And it is hence of the highest importance that 
associations should not be encouraged or organised unless these points can be arranged for. 
The Committee feel that in time past there has been, in some cases, a tendency to enoourage 
or form associations when there were no definite lines of work to take up, when the men of 
whom they were composed were not men really interested, when no regular inspection could 
be arranged for, and when they were left for long months without any attention. It is not 
wonderful that such associations died or became moribund. 

7. Passing on from general principles to successful applications, the Committee would note that 

success has been attained by following several lines.- In the Central Provinces, where 
perhaps the most valuable work has been done, the associations are bodies composed of 
nominees, limited in number, of the district officers for each district. These, say for instance, 
to the number of thirty, are called together to a convenient centre, appoint a Secretary and 
are met by a senior officer of the Agricultural Department, usually the Deputy Director, 
who has a number of pieces of work suitable for their district ready to suggest to the 
members to take up. These are not experiments but consist in carrying out some demon¬ 
stration—of new seed, better methods of cultivation and the like—in using their land as a 
seed farm, in distributing sulphate of copper for treating jtiari seed, in acting as agent for 
ploughs or in making arrangements for marketing and similar things. Each man with his 
duties allotted returns home : he is supplied at once with the material he needs, and, there¬ 
after, is visited by an assistant once a month and by the Superintendent of the farm in that 
circle several times a year. Six months later all the members meet again; the Deputy 
Commissioner is in the chair; the Deputy Director is again present; the work done is dis¬ 
cussed, causes of failure made out, accounts of success recorded, and a new lot of work 
arranged for, for the ensuing period- Once a year the members of all district associations 
in a tract are called and meet at a common centre, generally a farm of the Agricultural De¬ 
partment, when experiences can be discussed among a larger collection of ouliivators, 
selected outsiders being invited. All the proceedings in these larger meetings, as veil as in 
the district associations, are in the vernacular. 

8. Over and above the points already insisted on, the success in this case may be attributed to 

the careful selection and nomination of members by the local authorities, to the small num¬ 
bers of members, who thus esteem membership an honour, and to the lines of work being 
drawn up and carefully arranged beforehand by the Agricultural Department. 

9. The Committee do not wish to Buggest that the method of organisation just described is tho 

only one whioh will succeed or which is even the best under all conditions. It is possible, 
perhaps even probable, that this type of organisation is most suitable where the typo of agri- 

’ culture is backward, or at any rate where there are large numbers of fairly obvious improve¬ 
ments capable of giving large and immediate results. In other cases it may be more advis¬ 
able to have other units than a district, sometimes even as small as a village. It may (and 
the method has been successful in parts of Bombay) be wise to have much more indepen¬ 
dent bodies than those of the Central Provinces. It may be advisable to have a regular 
hierarchy of associations, from those representing a very gmall area to one representing a 
whole province, and so on for many other variations which can only be determined locally. 

10. But, however organised, the principles which have been laid down are, in the opinion of the 
Committee, essential. They venture to hope that the time is now past when Agricultural 
Associations are created in every district in a province by executive order—heedless as to 
whether there is work for them or whether they can be instructed and encouraged. If there 
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is work laid down for each association and ita merfiberj to do, if they are composed really of 
the men to whom agriculture is a vital interest, if they can be regularly inspected and meet¬ 
ings held, and if the association and ita members tan be made to feel that the Agricultural 
Department or some central body is'continually interesting itself in the work going on and 
ready to give assistance whenever required, then it is almost certain that, provided that the 
local circumstances are properly taken into account, a local body will be created of extreme 
value for the development of the industry. 

In introducing the report, Dr. Mann laid particular stress on the definite nature 
of the lines laid down in the oth, 6th, 7th and 8th paragraphs of the report as those 
on which success with such associations could be reached. 

Mr. Moreland, referring to the description, in paragraph 7 of the. report, of 
the associations in the Central Provinces, said they were not really associations 
but committees appointed by district officers to carry out the work. The ideal 
type of voluntary association for common measures of agricultural improvement 
would not submit to dictation or inspection. He pleaded for distinctive names 
for the two kinds of bodies owing to the danger of drawing false inferences from 
one to the other based on identity of title. He did not question the value of 
the “ so-called ” Agricultural Associations of the Central Provinces. 

Mr. Evans explained that they were, in practice, voluntary associations, and 
displayed independence, but in reply to the President conceded that expenditure 
on agricultural literature incurred by the Jubbulpore Association was controlled 
by the Deputy Commissioner. 

Mr. Sampson thought the report should have contained more detailed criti¬ 
cisms. 

Dr. Mann, in order still further to emphasise the essentials of the Committee’s 
report, then moved a resolution :—" The Board accepts the report of the Com¬ 
mittee and would endorse strongly the view that local associations should never 
be organised or the organisation encouraged unless (1) provision is made for 
definite work on the part of the local body; (2) the members are defini¬ 
tely and practically connected with agriculture ; (3) regular meetings and visits 
irom the officers of the Agricultural Department could be arranged for ; (4) the 
local body can be made to feel that the Agricultural Department is interested in 
their success; ” with an addition proposed by Mr. Stuart to the effect that “the 
Board consider that where associations have been formed on other lines and have 
been found to be useless, official support should be withdrawn from them, and a 
fresh start made on the lines indicated in the Co mmi ttee’s report.” 

Dr. Coleman seconded this resolution and general agreement was expressed 
with its terms, but Mr. Heycock proposed and Mr. Woodhouse seconded an amend¬ 
ing resolution:—“ That the Board accepts the report of the Committee as far 
as it goes, but feels that under the terms of the reference the Committee 
ought to have dealt with the conditions and working of associations and other 
non-official bodies in each province separately. The conditions of each 
province vary to such an extent that no general conclusion is applicable to 
all provinces equally. The Board however consider that where associations 
have been formed on other lines than those laid down in paragraph 5 of the 
Committee’s report and have been found to be useless, official support should 
be withdrawn from them and a fresh start made on the lines indicated.” 

This, after a short discussion, was put to the vote and carried. 


Subject X.—Development op organisation op Scientific Kesearch in 

Provincial Departments. 

34. The Board then proceeded to the consideration of the report of the 
Committee appointed to deal with Subject X. 

The Committee consisted of Dr. Barber (Chairman), Drs. Leather and 
Coleman, Messrs. Barnes, Clouston, Fletcher, Hart, Hutchinson, Plymen and 
Woodhouse. 

The terms of reference were:— 

To advise on the general lines on which the organisation of scientific research 
should be developed in the provinces, the staff required, and how the work 
between the scientific departments should be distributed. 


Resolution 17 

r 
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The Committee reported as follows :— 

Before dealing with the specific items mentioned in the refeienoe> the Committee desires to make 
some general observations on the subject of scientific research. They feel that considerable 
misconception exists in many quarters as to what is really indicated by the word and have 
therefore made an endeavour to express their views as to what research is. It is perhaps 
impossible so to word a definition as to include all the aspeots of the subjeot, but, in general 
terms, research may be said to onnsist of all attempts at aiding facia or principle* to thou 
which already constitute any science. It is perhaps unnecessary to emphasise the need of a 
very thorough knowledge of that science, usually obtained after many years' study, but it 
\ is well to bear in mind that researoh means unremitting toil, frequently extending over long 
periods of time, together with a considerable amount of discrimination and some power in 
marshalling faots and generalising from them. 

If the foregoing statements are accepted it will necessarily follow that the individuals capable of 
conducting a piece of researoh are comparatively few. It may in fact be safely Btated that 
the groat majority of those who go through a course of scientific study at the Universities 
are quite unfitted to carry on researoh. 

Applying this to the conditions prevailing in the agricultural services in India, the Committee 
consider it desirable to draw the attention of the Board to the fact that no special efforts 
seem to have been made, in the selection of the scientific officers, to include only such as 
are fitted for researoh. An excellent teacher or administrative officer will not u^frequently 
be found to be ill-fitted in this special line, and it will be unfair to expect the work done in 
all provinces to be of equal merit. 

But in India the state of our knowledge of the various sciences which are of service in agriculture 
iB so meagre that in most cases a great deal of preliminary investigation will be needed be¬ 
fore research can be started. And in consideration of this fact the term may be temporarily 
worded bo as to inolude these preliminary investigations, and, if this is done, there will be 
plenty of researoh at hand to enga*ge all the scientific officers of the Department. The Com¬ 
mittee is strongly of opinion that in view of the close relationship whioh exists between re¬ 
search and progress, it ia of importance that every encouragement should be given to it. On 
the other hand the Committee consider that the teaching and routine duties of officers 
attaohed to agricultural colleges make such demands upon their time that the ultimate 
duplication of the senior, staff will be necessary, and officers specially qualified for conducting 
research will have to be recruited where necessary. It is, meanwhile, impossible to lay down 
any general scheme as to the staff required. ' This will depend upon the age of an Agricul¬ 
tural Department, the olass of subject likely to require investigation and the money available. 

The Committee further, while recognising that in the early years of Agricultural Departments 
few assistants will be fitted for research work in science, oonsider that every effort should be 
made to obtain such, their number depending upon the character of the work taken in 
hand; and they would emphasise the desirability that such assistants should be free from 
any form of teaching work. 

The Committee oonsider that research work should be as unfettered as possible in every direction. 
Officers engaged in it should be relieved of other work as far as existing conditions allow. 
Once a problem is taken up the greatest freedom should be allowed both as to the direction 
in whioh that problem should be attaoked and as to the carrying out of such experiments 
as are considered necessary. There is no matter in which individuality and natural tastes 
play a greater part than in researoh. As a concrete example, the question of the amount of 
natural cross-fertilization in a cotton field might be quoted. In Egypt and at Cawnpore a 
reasonable answer to this question has been arrived at, but the methods adopted oould hardly 
differ more from one another or from the straight-forward method which would suggest 
itself to most investigators. But suggestions from other officers are especially valuable in all 
research matters and, with the object of obtaining these, the Committee are of opinion that, 
in provincial departments, it is desirable that a Ccmm.tt e of the s.nicr staff should mat at 
regular intervals to discuss departmental work, particularly with reference to new lines of 
work and bringing such results as are of practical utility into effect in the province. 

The Committee consider, lastly, that duplication of work in different provinces, that is, the con¬ 
ducting of identical pieces of research, should not of necessity be discouraged. The advan¬ 
tages to be gained, either in confirmation of results or in noting variations or apparent con- 
tradiotions may prove, in their opinion, of great value. 

In introducing the report of the Committee the President proposed to take 
the report as read. He thought the discussion in Committee took a line other 
than that required as regards development, the report was somewhat diffuse for 
discussion and contained a great deal of matter of a controversial nature. 

In reply to Mr. Milligan, the President deprecated the discussion of any part 
of the report in connection with thp resolution before the Board and was supported 
Resolution 18. by Dr. Barber, who proposed:—“ That the Board while not prepared to dis¬ 
cuss the report of the Committee places it on record.” 

Dr. Butler seconded the resolution which was carried without opposition. 

35. Dr. Barber then proposed and Mr. Woodhouse seconded a resolution :— 
Resolution 19. “ That the Board records its opinion that research should be encouraged and 
that the individual work of the researcher should be as unfettered as 
possible. It also considers that, in view of the importance of research, it will 
ultimately be necessary to increase considerably the staff of researchers. 
Beyond this it is unable strictly to define in advance the lines on which 
its organisation should be developed.” 

This resolution was carried unanimously. 
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Subject XI.— Maintenance op Pure Seed op Improved Varieties op Crops* 

36. There remained for discussion Subject XI which had been considered, 
by a Committee consisting of Mr. Howard (Chairman), Dr. Barber, Messrs. 
Anstead, Bergtheil, Evans, Hector, Milligan, Parnell, Smith and Woodhouse. 

The terms of reference were :— 

To report on the most suitable methods for the production and maintenance 
of the supply of pure seed of improved varieties of crops with recommendations 
as to the best organisation for carrying out the same , and the Committee reported 
as follows:— 

The Committee comider that the general aim to be kept in view in the improvement of crops 
in India is the replacement, wherever possible, of the existing mixtures by pore types charac¬ 
terised by increased yield and by improved quality. 

* 

I .—Methods of obtaining improved varieties. 

The Committee strongly emphasise the necessity of all work in this direction being based on. the 
study of the methods of pollination of the various orops investigated. It is especially neces¬ 
sary in the cose of plants which cross-fertilize that this preliminary work be undertaken, 
- otherwise much time and energy will be wasted in selection experiments and variety trials 
which cannot possibly yield any useful result. It is desirable further that this preliminary 
work should be conducted in the tract concerned, as several cases have recently occurred in 
which olimate has considerably modified the usual pollination mechanism. For example, 
wheats cross to a far greater extent in the irrigated tracts of the Punjab than in the damper 
regions of India. 

Selection. —In the case of self-fertilized orops the comparison of the progeny of single selected 
plants might easily result in the production of the desired improvement. In this case all 
that is necessary is to multiply the type and begin the work of seed distribution. In the 
case of plants whioh cross-fertilize the procedure is not so simple and special measures are 
necessary to avoid the consequences of vicinism. ' 

Introduction. —In introducing varieties of crops from other tracts or countries it is necessary 
to study the constitution of the crop, and possibly to apply methods of selection. The imme¬ 
diate distribution of imported seed is undersirable owing to the possible prevalence of infer¬ 
ior types. Neglect of these precautions in the past probably accounts for the want of 
results in introducing exotio cottons into India. 

Hybridization. —If the desired improvement cannot be obtained by selection, it may be neces¬ 
sary to cross suitable types, and to evolve a new form combining the special characters 
desired. 

Work on the,above lines should result in the production of a stable agricultural type, which alone 
should form the basis of future seed distribution. 

II.— The testing of varieties. 

In the testing of varieties of crops which cross-fertilize there are special difficulties to be borne 
in mind. The seed of different varieties grown side by side cannot be employed -for the 
production of pure seed. For the same reason variety trials should not be conducted on' 
seed farms unless special precautions are^tqken to^isolate the plots from which the pure 
Bead will be derived. 

HI.— The maintenance of pure types. 

The Committee lay great stress on the maintenance by the Botanist in each province of a collec¬ 
tion of the improved types introduced into general cultivation by the local department. 
This collection will serve as a source from which pure seed can be obtained whenever it should 
be necessary to re-stock the seed farms. 

IV. —Distribution to cultivators. 

The Committee ore of opinion that the following main principles should guide the work of the 
Agricultural Department in the growth and distribution of seed to cultivators in India. 
These are:— 

(1) The desirability of concentrating the efforts of the Department on one or two well defined 
problems at a time rather than wasting its resources on indiscriminate seed distribu¬ 
tion. 

(2) The desirability of confining the work of seed distribution in any one tract as far as 
possible to one sort and of systematically replacing existing mixtures by this pure type. 
This is particularly necessary in the case of cross-fertilized plants where degeneration 
through vicinism is of such great importance. ' The distribution of one sort only has the 
further advantage of creating large supplies of one particular type and thus forming a 
trade centre for this produce and attracting buyers. 

(3) The necessity of utilising to the utmost the present staff and resources of the Department 

and of supplementing this by enlisting the assistance of leading agriculturists in the work 
of seed growing and seed distribution in the tracts concerned. 

Applying these principles to the present projects in India it was felt that Madras and the Central 
Provinces supply the most useful examples of successful seed distribution, which deserve the 
closest possible attention on the part of all concerned in this work. 

Among the successful schemes of seed distribution in Madras the replacement of the mixed crop 
by a pure Earungani cotton in the Tinnevelly District is a notable achievement. This variety, 
originally found in a pure cotton tract, was tested bn the Koilpatti farm and proved to be 
a great advance on the local mixture, A system of seed distribution was then gradually 

? 
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Resolution 20. 


built up and at the present time, after five years’ work, there are 80,000 acres of this cotton 
in the district; The Agricultural Department’s farm grows sufficient cotton to supply the 
contract seed growers and buys the la pas from these men, gins it and arranges the dis¬ 
tribution of the seed to the village depots before the sowing season. .Each depot supplies 
two or three villages and a suitable man is selected as the depfit keeper, who retails the seed 
nnder departmental supervision at a fixed rate and on a commission of annas 4 per bag. 
The village is regarded as the unit and eveiy effort is taken to get all the growers in each 
village to take up the seed. It is important to notice that the procedure follows that of the 
best seed growers in Europe, and that the seed grown by the con tractors is under striot control 
and comes back to the Department every year. In the Central Provinces equally striking 
examples are furnished by the Agricultural Department. In the cotton tracts the work 
of seed distribution is confined to two suitable kinds, and a fairly large supply of seed is pro¬ 
duced on the Government farms wliioh is distributed to private seed growers who themselves 
retail their seed to cultivators. In the wheat growing tracts of this province the efforts of 
the Department are concerned with distributing a pure, soft, white wheat to selected Slat- 
guzars who are members of the District Agricultural Associations. Each man agrees to sow 
a large area and to provide suitable arrangements for storing seed and threshing the crop. 

»In this way it is expected that beginning from a central farm a gradually increasing area 
of the wheat tract will be sown with one wheat only to the great advantage of the growers 
and the trade. 

The main features of the above examples are that seed distribution starts from a centra] farm 
and gradually spreads outwards. The assistance of the best farmers is enlisted, the seed is 
fully charged for and the work is conducted in tracts where markets already exist for the 
produce. 

In concluding its recommendations on this portion of the subject the Committee desire to draw 
attention to the desirability of some botanical control in the work of the central seed farms, 
and suggest that, whenever possible, these should be visited by the Botanist. The Committee 
also wish to emphasise the need of great care in seed growing, both as regards cultivation 
and also as regards contamination from such souroes as the seed of a previous crop, the dung 
of animals, irrigation water and the like. 

V.—Marketing the produce. 

The Committee desire to mention the importance of this subject in the work of seed distribution, 
and especially where distinctly improved crops are being grown. It is felt that, at the begin¬ 
ning at any rate, it is not always possible for the people to get the real value of their produce 
and for the improvements to be fully recognised by the trade. At present quality by itself 
is sometimes a secondary consideration, but if combined with yield the chances of successful 
introduction are greatly increased. The need is felt of some means of finding the real market 
value of the produce, and it is suggested that the best way of doing this is to send to the beet 
market and sell for several years there sufficiently large consignments of the produce. 

In carrying out experiments of this nature, however, three points must be remembered:— 

(1) That a single consignment in a large market or exchange is unlikely to attract much 
notice unless special attention is drawn to it. 

(2) That single occasional consignments do not fetch the same price as produce of recognised 
value known to be regularly obtainable in large quantities. 

(3) That as in the future the marketing of this produce must be in the hands of the local 

buyers and agents, it is advisable where possible to enlist their help and cany on this 
work with their co-operation. v 

Mr. Howard having read the report, Mr. Burt suggested that the Board should 
accept the report, and should lay stress on the extreme importance of section V, 
concerning the marketing of produce. 

Mr. Howard objected to attention being thus drawn from the main subject 
of the report. 

Dr. Butler agreed with Mr. Howard and emphasised the value of every part of 
the report, instancing, particularly, that relating to the introduction and distri¬ 
bution of mixed types, and referring to “ Java ” indigo. Mr. Bergtheil agreed 
that Java indigo was probably such a mixture. 

Mr. Burt said that the question of marketing might be neglected in some 
provinces. 

The President suggested that this could be brought to the notice of the Local 
Government, and laid stress on the value of the whole report. 

A resolution proposed by Dr. Mann and seconded by Mr. Sampson:— 

“ That the report be accepted as it stands ” was adopted by the Board. 

37. The Proceedings closed with votes of thanks to the President, Dr. 
Butler, Mr. Moreland, the Superintendent of the Office of Inspector General of 
Agriculture (Rao Saheb Nagarji D. Naik), the senior Overseer of the Pusa 
Farm (Mr. M. Ikramuddin), and the Superintendent of the office of the Director 
of the Institute (Mr. C. S. Rao). 

38. The Board decided, in the event of the Government of India approving of 
the holding of alternate meetings in the provinces, to accept an invitation to hold 
the next meeting (1914) in Madras if such invitation were given. 
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APPENDIX A. 

Subject IIProgramme of the Imperial Department of 
_ Agriculture for 1912-13. 

Id—THE AGRICULTURAL RESEARCH INSTITUTE, PUSA. 

(E. J. Butleb, M.B., FX.S., Offo. Director.) 

The scientific work of the Institute for the coining year is indicated under the programmes of the different 
sections. 

.Students will be accepted for the post-graduate courses detailed in the Prospectus. In addition to these short 
ooursee in oattle and poultry breeding and management, fruit growing, eri and mulberry silk-worm rearing, silk 
spinning, dyeing and wearing and lao cultivation will be continued. 


II—AGRICULTURAL CHEMISTRY. 

(J. Walter Leather, Ph.D., F.I.C., F.C.S.) 

1. The work on the availability of plant food in Boils will be continued. ' 

2. In relation to moisture requirements of crops, the current work has to do with the moisture conditions neces¬ 
sary to a green manure crop. 

3. The investigation on Usai will be continued. 

__ 4. The chemistry and manufacture of date palm sugar will be investigated by the Supernumerary Agricultural 
Chemist. 

5. Improvements in the refining of saltpetre will continue to bp studied. 

6. Education —This requires no special comment and will be conducted according to the lines laid down. 


HI.—ECONOMIC BOTANY. , 

(A. Howard, M.A., A.R.C.S., F.L.S.) 

1. Training. —The training of advanced students in this section will be continued. 

2. Plant breeding and plant improvement. —During 1912 the following crops will be studied:—wheat, tobacco, 
oil-seeds and fibre plants. 

(а) Wheat. —The production of improved and rust-resistant types by selection and hybridization will be continued. 
The co-operative experiments on the influence of the environment on the milling and baking qualities of Indian 
wheats, which are being conducted in collaboration with Ur. H. Martin Leake, Economic Botanist to the Government 
of the United Provinces, will be continued. The botanical survey of the wheats of Baluchistan and-the agricultural - 
survey of the wheats of Bengal will be completed. 

(б) Tobacco .—The production of new varieties by selection and hybridization will be continued, as well as the 
testing and curing of the varieties already isolated. The detailed study of the inheritance of characters in tobacco is 
being continued by the Personal Assistant. 

(c) Oilseeds.— The study of the oil-seeds of India will be continued on similar lines to those adopted in the in¬ 
vestigations on wheat. 

(d) J fibres. —The isolation and testing of pure races of the fibre plants of India will be continued. The study of 
the inheritance of characters in these crops is being continued. 

(e) Fruit. —The fruit experiments at Pusa wifi, be continued on the lines laid down in the first Fruit Report. 
During the months, May to September, the work connected with th development of the fruit industry of Baluchistan 
will be continued. 


IV.—MYCOLOGY. 

' (E. J. Butleb, M.B., F.L.S.) 

1. Research and experimental work .—The work on the wilt diseases of crops will be continued on the lines indi¬ 
cated in the Memoir on pigeon-pea wilt published lost year. 

The investigation of the fungus diseases of sugarcane will be continued. The chief points of the present enquiry 
are the spread of red-rot through the soil, the relative immunity of thin canes to this disease, and the study of two 
undescribed cane diseases. 

The study of some fruit diseases commenced last year will be continued, particularly with reference to their 
control by spraying. 

The Supernumerary Mycologist is engaged on an investigation of the root-rot of a number of crops caused by the 
fungus Rhicocfonia eolani. This will be continued. - 

2. Training .—This will be continued on the lines indicated in the Prospectus. Short courses will also be given 
to students taking the fruit growing and general courses and to private students as during ths past year. 

F 2 
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3. Advice regarding the fungus diseases of plants will continue to be given to othei departments, particularly the 
Provincial Departments of Agriculture and the Forest Department, and to the general publio. The distribution of 
named specimens and other material to provincial colleges and other institutions will also be continued. 

4. The collection and identification of Indian parasitic fungi will be continued. 


V.—ENTOMOLOGY. 

1st section. 

(T. Bainbrigge Fletcher, R.N., F.E.S., F.Z.S.) 

The study of the insect pests of crops, orchards, gardens, stored produoe, etc., will be continued, cample reme¬ 
dies devised as far as possible, and the results published. Assistance will be given, when desired, in directing and co¬ 
ordinating the work of Pro vincial Assistants, in coping with out-breaks of crop pests and in organising exhibits for 
agricultural shows. Instruction will be given to students requiring a course in general entomology and the series of 
short courses in lao and silk will continue to be given ; a short course in bee-keeping will probably be added to the 
list of courses available. Special attention will be paid to the inseot pests of sugarcane, cotton and wheat, work on 
termites (white ants) will be continued and the experiments on bee-keeping will be extended. Issue of ooloured 
plates and lantern slides of insect pests will be continued, and a series of coloured plates of birds useful to agricul¬ 
ture is in contemplation. A large volume of facts regarding injurious inseots has been accumulated in the last few 
years and publication of these will be continued in the form of memoirs, bulletins, etc. A revision of “ Indian Insect 
Pests 11 is urgently required and work on this will be continued, if not already completed. 


2nd SECTION. 

' (F. M. Howlett, B.A.) 

1. Work on blood-sucking inseots, tioks and other similar parasites injurious to man either directly or indirectly 
will be continued, special attention being paid to'the insects capable of transmitting Burra and to the life-histories 
and occurrence of mosquito es and sand-flies and the means of checking them. 

Attention will also be given to the dipterous pests of orops and fruit, and to the application of practical measures 
to control or minimise their ravages. 

During Mr. Howlett’s absence a large mass of material for the study of biting flies has been received from 
various officers of the Medical and Veterinary Departments. A large amount of time will have to be devoted to 
working through these and to the systematic arrangement of the collection of Diptern. 

Instruction of agricultural students in a knowledge of pests of live-stock and poultry will be carried out. 

2. In addition to the above, some or all of the following special investigations are proposed r— 

(1) Bionomics of mosquitoes, with special reference to the influence of temperature. 

(2) Influence of external conations on the life-history of fleas, with speoial reference to the quostion of the 

degree to which climatio conditions affect the incidence of plague. 

(3) Life-history and habits of Simulium (hill cattle-fly), sand-flies, dung-infesting oattle flies and such house 

flies as are likely to be found to be carriers of enteric or similar diseases. 

(4) Bionomics of Hippobosca and of certain ticks. 

(6) Observations on the responses exhibited by Diptera to chemical stimuli. 

» The future work of this seotion will in all probability be adjusted to cover as far as posable the more immediate 
requirements of Veterinary and Medical Departments as ascertained in consultation with their respective Heads, 
and until this consultation has taken place no detailed programme for 1912-13 can well be framed. The abovejpro- 
gramme can therefore be regarded-oply as tentative. 

(Paragraph 1 is the programme submitted by the Officiating Imperial Entomologist during Mr. Howlett's absence in England.) 


VI.—AGRICULTURAL BACTERIOLOGY. 

(C. M. Hutchinson, B.A.) 

1. The systematic investigation of the distribution, physiological character, and functions of soil bacteria in India 
will be continued. 

2. A special line of enquiry will be taken up as to the relations existing between the practice of green manuring 
in India and the activities of soil bacteria. 

3. Special problems, suoh as plant diseases of bacterial origin, will be dealt with as occasion may arise and oppor¬ 
tunity permit. 

4. The training of the assistants in the section will be continued. 

6. The training of students in agricultural bacteriology will be continue!. 


VII.—AGRICULTURE. 

(A. C. Dobbs, B.A.) 

1. Cropping .—The question of the continuation of the permanent experiments on the present hues will be re- 
consi dered in the light of the experience of local conditions accumulated sinoe the experiments were initiated. 

Modifications of cropping necessitated by the increase in the area of low land recently reclaimed on the one hand, 
and of the size of the Montgomery herd on the other, will be gradually introduced; the low lying land referred to, by 
providing a large quantity of fodder crops will, it is hoped, enable a large part of the higher land on the farm to be 
devoted to direct revenue producing crops. 
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2. Pasture .—Experiments on the Improvement of the pastures by systematio gracing end occasi on al surface 
cultivation ere being considered. 

5. Machinery and implements .—The nee ol labour earing machinery will be extended ea far ae economically pos¬ 
sible in order to enable a more critical selection to be made of the labourers employed on the farm. 

4. Breeding herd .—The improvement of the millring capacity of the Montgomery herd will continue to be the 
main object in view. 

6. Sheep .—The value ol the Gorakhpur Dumba cross of sheep appearing to bare been proved, for this district 
it is proposed to attempt to fix a pure type of sheep endowed with the valuable qualities of the oroes. Material for a 
study of the behaviour of hereditary characters in crossing sheep will thus be available. 

& Poulin.—ft is hoped that it will be possible still further to simplify the experiments with poultry. 


VUL—COTTON. 

(0. A. Gammtk, FX.S.) 

1. To visit and advise on points regarding ootton and its cultivation whenever requested to do so by Provincial 

Departments of Agriculture. . 

2. The study of the behaviour of Bourbon, Burt and such other cottons in non-cotton producing tracts, as de¬ 
tailed in the last year's programme, wifi be continued. 

3. An enquiry on the manorial requirements of cotton will be commenced. 

4. Researches will be resumed on the botany of cotton on the experimental station. 
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APPENDIX-B. 

Subject IIIProgrammes of the Provincial and Native 
States Departments of Agriculture for 1912-13. 


1.—BENGAL. 

I.—ECONOMIC BOTANY. 

(E. J. Woodhotjse, M.A.) 

CoUege .—The organization of the college work will be continued. The laying out of the college grounds will be 
taken in hand if funds are available. 

Botanical Investigation .—The work of isolating and testing the economic qualities of varieties of pulses and millets 
will be continued, speoial attention being paid to the following species Phaseolus spp., Glyoine soja., Sotaria italics 
The cultures of Dolichos spp., Stizolobium spp., Vigna catiang., Eleusine coracana and sugarcane will also be con¬ 
tinued. The work on Glycine and Bugarcane is being carried on in co-operation with the Agricultural Chemist. 

Crop pests .—Pests will continue to be dealt with as reported. In addition the campaigns against Agrotis Ypsilon 
on the to! lands and the potato moth (Phthorlmcea-operoulella) will be continued. The investigations on the Dakh- 
ina disease of paddy and the Banana disease will also be continued. J 

Biological leaching.—lira supervision of the Biological teaching and the working out of a satisfactory course will 
oooupy a good deal of time. The preparation of a students’ hand-book of the looal flora and the accumulation of 
teaohing material in tho Botanic Garden will be continued. 


II.—AGRICULTURAL CHEMISTRY. 

(C. Sommers Taylor, B.A.) 

Work in connection with the teaohing will bo augmented during 1912-13 owing to the arrival of a now lot of first 
year students. 

Research work will be carried on as follows t— • 

(1) It is proposed during nest year to carry out esperiments on the influcnce'of different factors on tho periods 

of maturity of some of the indigenous sugarcanes of the province. * 

(2) Work is being carried on on the more important chemioal characteristics of certain leguminous plants 

singly seleoted by the Economic Botanist to the Government of Bengal. Some interesting results have 
been obtained up to the presont on the constancy of certain of these characteristics, and further work 
will be done during the next season. 

(3) Work has been started on the factors determining fertility in various typical soils. Tho work in hand at 

present is upon the study of the residual effect of manures in certain soils the past history of which is 
known. ' 


III.—AGRICULTURE. 

(G. Seerrard, B.A.) 

- In addition to the usual farm work the laying out of the farm and estate will be continued, and it is hoped that 
the major part of this will be finished during the year. Simple manurial experiments will be earriod out, and a; certain 
number of experiments which have given good results on the other departmental farms will be carofully tested on the 
Homo Farm. The instruction of students will continue. , 


IY.—DEPUTY DIRECTOR. 

(F. Smith, B.So., F.H.A.S.) 

There are five farms under tho Deputy Director, namely, Dumroon, Bankipore, Burdwan, Chinsurah and 
Cuttack. In addition to these it is proposed to open farms at-Bottiah, Bauki and Suri. The tasar Bilk form at 
Chaibassa has been abandoned as recommended by the Imperial Entomologist at tho last meeting of tho Board of 
Agriculture. 

The Deputy Director is at present on leave, but will return in time to carry out his programme in tho coming 
year. It te understood that it is as follows •.— 

The chief activity for tho immediate future will be to apply the results of previous experience in Bengal, namely, 
to train Superintendents to be economical of labour on large areas while Bt the same time gotting the crops down in 
seasonable time. Up to 1905 tho ideal of the Department was small areas similar to the ordinary Bengal holding, viz., 
6—10 ooroa. On these areas the activity of the Superintendent was successful, and ho was able to show satisfactory 
results, but with increased areas the Superintendents have not boon so successful, and I intend with tho co-ojwration 
of the Director, even at the expense of experimental work, to teach them more economical handling of labour and 
hotter disposal of the farm produce. Already we have sufficient definite results to provido work for demonstration 
by the Agricultural Association for the present. This gives us time to go on with further rcsoarch work to obtain 
other data for future work : such useful rotations as jute and paddy and jute and potatoes will be continued. In parti¬ 
cular, wheat cultivation in collaboration with the Imperial Economio Botanist, Mr. Howard, is being undertaken. 

With Mr. Somers Taylor, the Agricultural Chemist, manurial residues are being studied. 

Green manuring will be ta'ken up on larger areas than has hitherto been possible, while cheap agricultural 
implements, such as Moston ploughs, Hindustan ploughs, sugarcane implements and irrigation pumps will be given 
a thorough trial on a large scale. 
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The use of cotton cake os a manuro and feeding stuff will be tested. 

The useful work of seed supply will be carried out at each centre. 

Several permanent improvements will be taken up at Bankipore, Cuttack and Cbinsurah. 


V.—SERICULTURE. 

It la proposed to establish additional central nurseries to take the place of the existing outlying nurseries and to 
assist the rearers in disinfecting the rillage rearing houses. A European expert is also being engaged to conduct an 
experiment in hybridising. 


VI.—FISHERY. 

The surrey of selected districts from a fishery point of view will be continued. Further inquiries will bo made 
into the spawning grounds of kiUa, and possibly a hatching station will be started at Monghyr. The question whether 
carp spawn in confinement will be studied further, and more work will be done in connection with bherioulturo. 


2.—UNITED PROVINCES. 

I.—DIRECTOR OF AGRICULTURE. 

(W. H. Moreland, C.I.E., I.C.S.) 

The chief developments contemplated for next year are : (1) the opening of an agricultural station in Bohilhband 
in the centre of the indigenous sugar industry, the first object of which will be the survey of local varieties of cane 
considered as sugar-yieldors; (2) the establishment of a seed farm at Aligarh, which will in the first instance be used 
for propagating tho cottons and wheats resulting from the Economic Botanist’s work; (3) the more general ntilisa. 
tion of the co-operative organisation as a channel of communication with the cultivators. * 

The following branohes of work are not covered by the programmes of the departmental officers :— > 

Agricultural Engineering .—The officer lent to the Department as Agricultural Engineer having been temporarily 
withdrawn, investigations on questions connected with ater-supply are practieally at a standstill. It is hoped that 
the appointment will shortly be placed on a more permanent footing. 

It is intended to try Mansfield’s automatic wnter-finder, which has proved useful in Bombay in the rock-country 
in the south of the province. 

The supply of well-borers to the publio will continue on existing lines. 

Horticulture .—The stations at Lucknow and Saharanpur will continue to be utilised chiefly as educational and 
acclimatisation centres, and for the supply of such plants, etc., as cannot be procured from other sources. The station 
in the Kumaon hills will continue to be utilised for the development of fruit and vegetable growing. 

Poultry —The poultry-farm at Haldwani, in which Government is a partner, will be maintained for the supply of 
utility birds to the public, and as a training centre for students (should any offer). 


H.—DEPUTY DIRECTOR, WESTERN CIRCLE. 

i » 

(A. E. Parr, M.A., B.Sc., Ph.D., M.S.) 

1. Experiment work on the farm .—The work on country cotton will be continued on the lines previously laid down. 
Variety testa of sugarcane, groundnuts, cotton, wheat, juar and maize will be continued. Tillage experiments with 
wheat, maize, cotton and jnar are being carried on. 

Experiments in the eradication of deep rooted weeds are going on. 

XJnt reclamation experiments are going on. 

2. Demonstration work in the villages .—Following upon results obtained on the Farm demonstrations will go on 
in tho villages to bring out the following points :— 

(1) Advantages of Saretha sugarcane over local cane in some districts. 

(2) Advantages of white flowered desi cotton over the'-ordinary mixture. 

(3) Advantages of sowing cotton and maize in lines as compared with broadcasting. 

(4) Advantage of deep ploughing for sugarcane. 

(5) Advantage of hot weather ploughing for cotton and wheat. 

(0) To show that groundnuts when grown alone or when grown in a mix ture with maize is a paying crop. 


ID.—DEPUTY DIRECTOR, CENTRAL CIRCLE: 

(B. C. Burt, B.So., F.C.S.) 

1. Cawapore —The permanent experiments at the Cawnpore Farm will be continued daring the present year. 
The results already obtained are being reviewed and published, and the experiments will probably be modified. 

Variety tests of wheat, cotton, arhar and groundnuts will be continued. 

Manorial experiments with cotton, wheat, sugarcane, potatoes and maize are in progress. 

Tillage experiments with wheat, cotton and groundnuts. 

The experiments in Hear reclamation will be continued. 

The testing of promising agricultural implements is being continued. 

2. Urai.—Varietal tests of wheat, groundnuts, arhar, gram and juar will be continued. Cultivation experi¬ 
ments with these crops are also in progress on the four principal types of Bundelkhand soil. 

Experiments with miscellaneous plants for waste land are being continued. 

Experiments in the eradication of “ kans,” a deep rooted grass forming a permanent difficulty in Bundelkhand 
cultivation, are being continued. 
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3. Alarra.— The Atarra Experimental Farm has reoently been opened in a typical " Parwa " soil tract in 
a new canal area. Tho farm has only been partly laid out and equipped and preliminary experiment \vUl be 
limited to a study of the increased variety in oroppmg rendered possible by the introduction of canal irrigation. 
Demonstration work will be chiefly directed along the following linos:_ 


(1) Extension of Muzaffernagar wheat in Bui table areas. 

(2) Introduction of groundnuts and extension of groundnut cultivation where already introduood. 

(3) Extension of Jaunpur maize in suitable areas. 

(4) Advantages of hot weather ploughing for wheat. 

(6) Advantages of sowing maize at regular intervals over broadcast sowing. 

(C) Demonstration of the use of various agricultural implements at agricultural shows and in commotion with 
implement sub-centres. 

(7) Supply of early ripening arhar to suitable districts. 

18) The supply of sound wheat seed in parts of Bundelkhand if circumstances still show it to be advisable. 

(9) Farther information will be oolleoted with reference to the potato-moth, sugarcane-hopper and rioo-but» 

and demonstrations of methods of control given whore possible. 

(10) Demonstration in the removal of kans by heovy ploughs. 


Mueh of the demonstration work will be in connection with Agricultural Associations and Co-operative Credit 
Societies. One Distriot Association is doing useful work and several smaller societies rooently formed in another 
distriot promise well. 


IV.—ASSISTANT DIRECTOR, EASTERN CIRCLE. 

(L. C. Sharma, M.R.A.C., P.A.S.I.) 

Varietal experiments with— 

* 

(а) Sugarcane.— To test their relative merits as sugar yieldora. licora of Benares, Kuswar of Partabgarh and 
Mango of Shahganj have given the best results so far. Those will be planted again and the seed canes from them will 
be distributed among cultivators who are desirous of trying them. 

(б) Paddy. —To determine their suitability to the locality. 

(c) Groundnuts „ „ „ „ 

(d) Maize ,, ,, ,, ,, 

(Jaunpur maize has so far given the best results.) 

(e) Sann hemp. —To determine their oommeroial qualities. 

(/) Wheat. —To determine the best wheat from milling point of view. There experiments are conducted 
under instructions of the Economic Botanist. 

Miscellaneous crops, —Such as Jaipur bajra, Farrukhabad potatoes and Mauritius canes, which have givqn 
encouraging results so far, will be tried on a larger scale. 

Cultivation experiments with paddy cr,yp. —Different methods of cultivation as to sowing and planting now in 
general use will be compared till some definite results are obtained. 

Manures. —The trial of Ammonium sulphate, cotton cake and certain other manures, suoh as nim oako and farm¬ 
yard manure on sugarcane, will continue. The green manuring experiments and trial of nim cake on potato crop 
will continue. Nim cake is the cheapest manure in this looality and has given very good results. 

Barren land. —Tho trial of gypsum for reclamation of alkaline lands ( Vsar) so as to render thorn fit for growing 
trees on them Will continue. The effect of this manure on shisham and mahua plants is a very marked one. The 
experiments in ravines will bo kept up on the lines mentioned in the 1908 programme. 

Implements. —Efforts will be made to get the cultivators familiarised with the use of the improved implements. 

Seeds. —Collection and distribution of selected Beeds through the agency of seed depdts will be continued. 

The business at seed depdts has constantly been increasing and a new depflt at Benares has been added to the 
list this year. 

Demonstrations. —Agricultural demonstrations will be given in shows as far as possible. 

Inseot pests and fungoid diseases will be noted, their specimens collected and oxamined for identification. Prac¬ 
tical measures will be taken for combating the grass hopper, white-ants, rioe-bugs and potato-moths. 

Hot weather Ullage —Those experiments gave very good results in 1910-11 on tho Partabgarh Farm, but were 
not continued this year owing to press of other work. There will be taken up again next year. 

Eradication of Bahi weed by ploughing up tho land with Watt’s or Tumwrest ploughs, picking out th6 roots and 
runners of the grass and burning them on the spot will continue. 

Publication of a monthly Journal in vernacular will be continued. 

The Benares Agricultural Station is being equipped’and the uniformity of the soil is being tested. 


V.—ECONOMY BOTANY. 

(H. M. Leake, M.A., F.L.S.) 

1. Work on cotton crop is being continued on the same lines as hitherto, and it is hoped that tho earlier im¬ 
proved forms will shortly reaoh a stage whioh will make extended cultivation and field tests possible. 

2. The classification of the provincial wheats trill be continued on the lines laid down in the previous programme, 

3. The co-operative experiments on the effect of environment on the milling and baking qualities of Indian 
wheats which are being conducted in collaboration with Mr. A. Howard, Imperial Economio Botanist, and of which 
the earlier results are now in course of publication, are being continued on an extended basis. 

4. The examination into the forms and distribution of Agave within the provisos will be continued. 

5. The attempts to profitably establish lao on the dhak of Vsar land which have boen carried out during the last 
four years indicate small prospect of ultimate commercial success but are being continued. 

fl. The supervision of the biological side of the college continues, 
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VI.—AGRICULTURAL CHEMISTRY. 

(6. Clarke, F.I.C.) 

1. The supervision of the chemical side of the college. 

2. The investigations on the sugarcanes of the provinces which are being carried out at the Partabgarh Station 
in conjunction with the Assistant Director. This work consists mainly of the systematic testing of 25 or 30 of the 
mo.t promising varieties with special reference to the outturn of sugar per aore, composition and purity of the juice 
and period of ripening. 

3. An investigation of the chemical side of the quality of Indian wheats at the request of the Economic Botanist 
and the Imperial Economic Botanist. 

4. An investigation, in oon junot'on with the Deputy Director in charge of the central oircle, by order of Govern¬ 
ment on the etfeot of fermentation on the solubility of the phosphates of bones. 

fi. The glucoside occurring in Tephrosia Candida. The practical part of thiB work will be carried out by the 
Leoturer in Chemistry. It is considered important that the teaching staff in their leisure time should be given a 
piece of purely scientific research not requiring continuous attention in order to familiarise them with the modem 
methods of research. 


3.—PUNJAB. 

I.—DEPUTY DIRECTOR. 

(S. Milligan, M.A., B.So.) 

1. Gurdatpur Agricultural Station. —Work on the organization of this station was begun in September 1010. 
The preliminary work of levelling, laying out roads, etc., has been almost completed, but the buildings have not been 
begun. 

Soil tests will be undertaken during the current year, but a beginning of some of the main experiments will be 
made. The land is divided into two areas—(0 under dry cultivation, (it) under irrigation from weds. The contem¬ 
plated experiments include soil cultivation, naiur rgand testing of crop varieties. The main crops will be wheat, 
maize, sugarcane, gram and the summer pulse crops. A collection of varieties of cane from different parts of India is 
being grown. 

2. Distribution of American cotton teed .—Owing to the high prices ruling for desi kapae, the economio advantage 
of growing better quality cotton is at present doubtful. The area under cotton grown from seed distributed by the 
Department remains stationary. 

Distribution of American cotton seed will be onrtinued. 

3. Progress with regard to distribution of maohines and implements continues to be satisfactory. Sales are con¬ 
ducted ent iely by private firms. — 

There is now less demand for practical classes at Lyallpur as new purchasers are learning from their neighbours. 
Reaping maohineB are nearly all bought co-operatively. 

It is proposed to continue the special reaping class before harvest and to inspect the work of new purchasers pf 
ploughs, reapers and winnowers. 

4. Practical demonstrations at cattle fairs will be continued. 

5. Organized village demonstrations of the value of irter-cultivating the cotton and maize crops have been 
undertaken for the first time in the Dyallpnr District. It is proposed to continue this work and extend it to other 
districts where conditions are favourable. It is also proposed to give village demonstrations of the_value oft plough¬ 
ing in green crops in canal irrigated districts. 

6. Well-boring .—The full staff for the 20 well-boring plants has been engaged and trained. 

There is not much demand for trial borings, and the work up to date has consisted of tubing existing wells. Con¬ 
sidering that the staff is entirely new to the work, operations have been, on the whole, satisfactory. The demand for 
boring? has up to date kept the staff fully employed 

7. Seh .—The question is in the hands of the Agricultural Chemist, Punjab. 

8. General .—The subordinate staff has been somewhat strengthened during the last two months, but still lacks 
experience and the development of the work outside the agricultural stations will necessarily be guided by the pro¬ 
gress made by them. 


II.—AGRICULTURAL COLLEGE AND CHEMISTRY. 

(J. H. Barnes, B.So., F.I.C., F.C.S., A.R.I.P.H.) 

The educational dntieB connected with the Agricultural College will be carried on. These will be extensive, as 
the session 1911-12 is an important one, for it constitutes the third year of the College and at its end the Diploma 
examination will be held. 

Chemical work. 

1. General agricultural analysis for the Department and the general public. 

2. The programme submitted in 1910 has only been carried forward so far as the ehemical examination of the 
alkali affected areas of the Punjab is concerned, the nature of the salts and their extent. This curtailment of work 
has been necessary on account of inability to secure laboratory staff on the sanctioned scale of pay. Improved pros¬ 
pects have been recentlysanctioned (September 1911) and laboratory assistants will be entertained as soon as possible. 
It is proposed to undertake field reclamation experiments in which mole drainage by steam tackle will be used. This 
scheme at present awaits confirmation by the Irrigation Department, as some doubt exists whether the tackle can be 
movedaboutthecolony. The proposals will then bo forwarded to Government and an application made for funds to 
carry out the work, which it is hoped will be in hand by the onld weather of 1912-13. The experiment will be oonfined 
to the canal irrigated areas where the land is commanded by irrigation water. A suitable site has been surveyed. 
Full records will be kept of the experiment, the quantity of water required to remove the salts, the time taken and the 
quantity of salt removed. The experiment will be planned to extend over five years, and will include cropping 
experiments. 

One of the features of the problem in the Punjab is the lack of drainage contour, and the experiment will include 
methods for dealing with the removal of the saline drainage water, 

e 
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Sereral subsidiary investigations connected with the accumulation of these salts in stiff soils and clay beds and 
the nature and quantity of salts taken up by crops or affectir g their germination on the experimental area will be put 
in hand as soon as opportunity permits. * 

3. An analytical survey of the sugar values of canes in the Gurdaspur district will be carried out. 

4. Analyses and advice for the Department of Industries with which the Agricultural Department in the Punjab 

is oow amalgamated. ' 

5. Experiments connected with the seepage of cans] water. The services of the Agricultural Chemist have been 
requisitioned by the Irrigation Department in the solution of the problem. A line of experimental enquiry has been 
planned ont in conjunction with the Superintendent of the Canal Workshops. 

6. The valuation of the river silt as deposited by the irrigation canals taking water from the riven Jhelum and 
Chens b. 


TIL—ECONOMIC BOTANY, PUNJAB, LYALLPUR, FOR THE YEARS 1912 AND 1913. 

. (D. Milne, B.So.) 

Most of the time will be taken up by teaching dnt 63 in the College. 

Wheats. —The wheats classified by the Imperial Economic Botanist have been multiplied to a field scale. Thev 
have been tested on lands of fairly regular quality, and notes of their comparative qualities have been recorded. The 
wheats have now been handed over to a Committee composed of the Deputy Director of Agriculture, Professor of Agri¬ 
culture and Economic Botanist, to discover their relative suitabilities for growing in various districts of the province. 

Small plots of these wheats will still be grown in the botanical area in order to supply pure seed of the types if 
requiredatany future time. Several new types of wheat beyond thoBe classified by Mr. Howard have been discovered 
and these will be tested in due course. A systematic search for new types will be continued. Some crossing has been 
done and work in connection with these crosses will be continued. 

Cottons. —The results of the past few years’ experiments show that kidney, spenoe and earavonica tree cottons. 
Egyptian cottons, Buri and Cambodia cottons are failures here. The most suitable eottonB for the Punjab at present 
appear to be acclimatised American cottons and indigenous cottons. 

From a large collection of colt iue selections have been made on the linee laid down on pages 6 end 8 of the 
Lyallpur Agricultural Station Report for 1908-09. Some of these selections have been valued above middling 
Americans by the British Cotton Growing Association, Liverpool, and by the Chamber of Commerce, Bombay. 
Sereral selections have been handed over to’ the Professor of Agriculture for trial on larger areas before being finally 
recommended to cultivators. Further selections will be made. 

It is important to know, if possible, the approximate rapidity with which natural crossing takes place in cottons, 
as this may seriously affect the distribution of improved seeds. Borne observations have been made and it is hoped 
that it will be possible to give more attention to this point. 

A collection of the cottons of the Punjab and North-West Frontier Province has been made and sorted down to 
a number of types. Specimen? cf these are now with the Imperial Cotton Specialist for opinion. It is hoped that the 
survey of these cottons will be finished soon. 

Cassava —Cassava has been found to be a failure as a famine crop in the Punjab, and experiments have been dis¬ 
continued. 

• Jute. —Good fibre has been grown at Lvallpur, but the high price of labour and the low outturn of fibre got from 
ordinary zamindari lands make the jute crop much lees profitable than the ordinary orops groan here. Experiments 
have therefore been stopped at Lyallpur. 

Groundnuts. —A collection of the groundnuts of Bombay was obtained, and trials have been made at Lyallpur 
and Rewari. They wore a failure in Lyallpur, but did better in the sandy soils near Rewari. Further trials will be 
made near Rewari and elsewhere. 

Date cultivation. —The western side of the province appears to be well suited for date growing, and eomo good 
dates have been grown in Multan. Muzaffargarh and Dera Gh&zi Khan districts for a long time past. When properly 
looked after in a suitable locality the crop appears to be an extraordinarily profitable one. At present the average 
quality of the date fruits grown is very poor owing to the trees havirg been grown from the seeds. No band fertilisa¬ 
tion is done; therefore about 50 per cent, of the trees are males. The Government tax on fniit-beanng female date 
trees in the three districts abovenamed is estimated et about Ra. 71.419 per annum. So that if hand fertilization 
is introduced and the wurlrea males are replaced by date-bearing females, there would be a gain of approximately 
Ra. 71,419 per »m»mn in Government revenue with practically the same number of trees growing as at present. It 
is also estimated that the value of the average quality of the fruits can be multiplied two or three times by plant- 
ing suitable offshoots, and that the area under cultivation can be very largely extended. Work on improving dale 
culture has been started, and will be continued as far as time and staff will permit. 

Cryptostegia grandiftora. —Experiments in growing this new rubber plant have been started, and will be attended 
to as far as possible. 

fruit collection and experiments. —A collection of fruit trees of the provinoe has been started, and small variety 
and cultivation experiments on fruits on the lines of those of the Imperial Economic Botanist have been laid down 
chiefly for the information of students. These will be continued. 

Teaching collection. —A collection of plants of biological interest or economic importance has been started and 
wUlbeadded to. 


IV.—AGRICULTURE. 

(W.'Robkbts, B.So.) 

Most of the time will be taken np by teaching dntiee in the college. 

It la expected that a vernacular course of about six months* duration or lees will be given shortly and as such 
a course will bo almost entirely in agriculture, personal attention will be essential. 

2. The students’ farm has now attained its final area of 40 acres. It has been almost completely laid out in plota 
for students, demonstration areas for showing various crops, methods of cultivation, etc. 

3. The Lyallpur Agricultural Station is also under the charge of the Professor of Agriculture. The experiments 
detailed in the cropping scheme will be continued, the chief items being— 

(a) Green manuring experiments. Very hopeful results are being obtained from three, and it is proposed 
to continue and extend them. 

(h) Comparison of den and furrow turning ploughs. 
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(c) Sub-soiling for sugarcane, and cotton. Results have been inconclusive in the past owing probably to the 

area selected being unsuitable. • 

(d) Manuria! experiments. The Ca (NOslg experiments will be discontinued, as there is no likelihood of this 

manure paying in the colony. Other manures are being tested with a view to getting more informa¬ 
tion about the soil. 

(e) Water requirements of crops. It is hoped that this work can be taken np shortly .as soon as the farm 

water-supply is in a satisfactory state. 

(!) Variety experiments chiefly with wheat and cotton on a field scale. 

Wheal .—The Punjab wheats handed over by the Economio Botanist will be grown again. Numbers I to 7 
have been discarded. The remaining 18 types will be grown at least in one-acre areas. Types Band 11 
appear to be the most suitable let the western canal colonies, and are being grown in large quantities. 
Cotton .—Six American and three dart cottons have been handed over from time to time by the Economio 
Botanist. Of these four American and two den varieties are still grown. Types Nos. 3 F and 4 F 
(American) aro grown in areas of eight acres each and the others in one-acre areas only as in the case of 
wheat. The agricultural properties of these varieties are being observed, and it is hoped to get definite 
information shortly about the water requirements of these varieties as compared with the ordinary 
varieties grown by the zemindars in the colony. 

(y) Miscellaneous experiments, such as spacing and thinning of arope, etc., etc. 

4.' Trials of new implements, eto., will be continued. The machinery depAt work has now almost entirely dis¬ 
appeared, as private firms are dealing in almost all the implements recommended by the Department. 

6. Poultry breeding. 

Exotio breeds have done badly and do not appear to be able to Btand the hot weather of May and June. The 
den varieties will be studied further with a view to improvement by selection and possibly orosaing with the exotics. 


4—BOMBAY. 


T.—DEPUTY DIRECTOR, BOMBAY PRESIDENCY. 
(T. F. Main, B.So.) 


Crops. 

« * 

1. Cotton .—The remarks made in the last programme regarding the objects aimed at in the work upon this crop 
hold good, but there has been a considerable development in introducing improved forms into general cultivation 
among ryots. The most important steps taken in this respect have been in co-operation with the Bombay trade who, 
as the result of information published by the Director of Agriculture, summoned a meeting of its members represen¬ 
tative of the leading cotton associations in May last at which the Director and the Deputy Director were present to 
consider an elaborate scheme of controlling large areas of land in several parts of the Presidency where improved seed 
and scientific methods of cultivation would be adopted and the whole kept under close supervision. 

At the meeting in question it was .decided to make a start at one centre, vis., in the neighbourhood of Surat, and 
the general arrangements agreed upon may be summarised as follows:— 


1. That the representatives of the Bombay cotton trade would form a syndicate whose special function would 
be to assist in the introduction of improved cotton into general cultivation on a large scale by render¬ 
ing special assistahee in the marketing of the produce. 


2. That provided the Agricultural Department could arrange to have 8,000 acres sown with improved seed or 

at least sufficient area to supply a minimum of 2,000 bales of cotton, the syndicate would purchase the 
- seed cotton at a rate of 5 per cent, above the current market rate for local cotton. 

3. That provided the scheme were found to work well, the syndicate would be willing to contribute towards the 

establishment charges incurred in connection therewith. 

4. That the Department should purchase back the seed contained in the seed cotton bought- by the 

syndicate. 

Accordingly the Department has distributed 162,418 lbs. of seed among several groups of villages in the neigh¬ 
bourhood of Surat, and it is estimated that an area of 10 to 11 thousand acres has been sucessfully sown with this 
seed. It is anticipated that the departmental control of this work will absorb a large share of time. 

A beginning has been made in Khandesh to distribute seed of Roseum cotton on a large scale, but the present 
unfavourable season will put a check on this work. 

Similar work is being done with Broach and Cambodia cottons in the west and east respectively of the Southern 
Maratha country, and a very successful auction sale was again held by the Department in the month of May last at 
which cultivators of Broach cotton secured handsome prices for their produce. 


2. Wheat and Jowar .—Work on these two crops continues on the lines explained in the previous programme, 

but there has not yet been time to produce improved strains among the varieties of these crops. * 

3. Oroundnuts .—Work in Guzerat and Khandesh has reached the stage when the most suitable variety for the 
local conditions prevailing in these tracts has been definitely ascertained. This is Spanish peanut, and its special 
advantages are (1) early maturity which enables its cultivation on the rainfall alone without irrigation, (2) 
relative cheapness in harvesting operations owing to its habit of concentrating all the nuts close round the base of 
the plant. The best variety for the Southern Maratha oountry which has a longer season has still to be ascertained. 


4. Tobacco .—The qualitative experiment with potash manures referred to in last programme has been started 
and American and Turkish tobacco varieties suitable for cigarette purposes are being tested on the Nadiad Farm. 
Cultivation under ahado showed that the texture of the leaf could be profoundly altered, butitis considered premature 
to follow up this line of work until the above experiments have yielded definite results; moreover, it would appear 
that the expense of shade cultivation is prohibitive. • 

Progress in bam curing is checked owing to the need felt for an expert curer. 

6. Potatoes .—Experiments with a great many varieties of potatoes from different parts of the United Kingdom 
and India have been conducted at Belgaum and Dharwar, but it appears that none of these maintain their high quali- 
tiesand hence fresh seed is required to be imported at short interval On the other hand fresh Italian seed which is 
commonly used by cultivators gives very good results, and as there is an already existing import trade in 
this variety it does not seem possible to materially improve upon the seed supply of thia crop. Cultural 
and manurial experiments upon this crop are being continued, but no striking results have been obtained other 
than those previously reported- 


6. OfAer crops.—Selection with the principal object of increasing the 
such as maize, tar, til, gram, castors, etc., is in progress on several farms. 


prolificness of a number of other orops. 


g2 
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i- Tillage. —Deep cultivation or ploughing deep with an iron plough which inverts the soil has been under 
investigation for some years at Surat and lihulia and more recently at Dharwar, and the general conclusion arrived 
at so far is that black cotton soil oannot with advantage be bo treated in preparation for ootton provided the land 
is in clean condition. The reason for this is that the land cannot be again reduced to the necessary state of tilth 
before the season for sowing arrives, even though the ploughing is done 0 months before that time ; and the result is 
that the oroji must either be sown in a rough seed bea with consequent bad germination or the sowing deferred to a 
late date whroh is generally not desirable. Black cotton soil, moreover, is very retentive of moisture and in a very 
wet year ploughed land is apt to hold too much moisture wbioh aots adversely on tho proper opening of the 
bolls. These advantages are not folt so muoh in the case of cereal crops such as Jowar. 

Better results have been obtained on rabi crops such as wheat at Dharwar and Gadag, but this is to be expected 
as the land remains fallow during the rains and hence a good seed bed can be prepared, bn the case of this latter 
crop an effort is being made to apply the principles of “ Dry farming,” but it is yet too early to report results. 

8. Potations. —The most effective rotation crop on the black soil of Surat appears to be groundnut. Its effects 
are very marked for at least two years on the succeeding crops of cotton and jowar. In 1910-11 a ary crop of jowar 
taken after groundnut yielded at the rate of 2,000 lbs. of grain and 0,000 lbs. of kadbi. In Khanaesh til appears 
to be one of the best rotation crops for cotton, but it is rather a risky crop. Bare fallow was not such a pro fits ble 
rotation for ootton as bajri,vdid or tilia Khandesh last year. It has further been proved that in Khandesh excel¬ 
lent orops of cotton can be raised for at least four years continuously without any rotation. 

9. Manures —Among bulky manures (upon suoh crops as cotton, maize or jowar) the most promising results 
have been obtained with poudrette and mohra refuse. Efforts to introduce the former among cultivators have not 
been rewarded with muoh sucoess owing to the prejudice against its use, but it is hoped to gradually wear down 
these objections by demonstrating the value of this manure upon the departmental farms. Owing to the 
high prioe of cake manures experiments with these upon ordinary dry field crops are being discontinued. Among 
artificial manures nitre appears to be the most effective, butat present prices it barely leaves a margin of profit on 
dry crops. 

10. Implements. —One of the fundamental difficulties in the path of agricultural improvements in this 
Presidency is the foul condition of the land'which is hide bound with deep rooted tenacious weeds over vast 
tracts in all parts of the cultivated area. Hundreds of iron ploughs have been introduced by the Agricultural 
Department, but although these do good work they not infrequently prove inadequate when attempting 
to clean suoh lands for the first time; moreover the supply of cattle is not sufficient to enable cultivators 
to use these implements to the full extent. It has indeed been realized for some time past that mechanical 
ploughing in some form or other has become a necessity. Steam ploughs would probably be the most 
suitable plant for this purpose, but they require a large capital outlay and hence by way of making a 
beginning it was deoided to introduce one of Messrs. Bajao’s ploughs from Prance where they had been seen 
by theDireotorof Agriculture. These ploughs are made on the balance principle and are drawn alternately by the 
cable attached to two windlasses at either end of the field which are worked by bullock gearing; this gearing is 
mounted on a wheeled carriage which runs on steol rails. This plough has been found to do excellent work penetrat¬ 
ing fully 16 inohes deep, whilst the width of the furrow is also about the same dimension. It is but natural that a 
plough worked in this way should travel slowly, but slowness seems to be its only serious defect. About one-fourth 
of an acre can be ploughed in the course of a working day of 8 to 9 hours. One man is required to stear the plough, 
whilo one pair of bullocks with their driver is required at each gearing. Tho cost of this plough complete with gear¬ 
ings is Rs. 3,100 landed in Bombay, and it is estimated that the cost of ploughing an acre of black cotton soil IK* 
deep is Rs. 22 as against Rs. 15 for ploughing with a direct drawn iron plough which would not go nearly so doep, or 
Rs. 40 for digging by manual labour. It is proposed to obtain other tillage implements suoh as culti vatore and 
harrows and tonave these worked by the same gearing, and this will solve one great difiiculty hitherto experienced, 
viz., the impossibility of working any implement on recently ploughed black cotton soil owing to the inability of 
cattle to walk over the huge clods. large cultivators have already shown their appreciation of this implement, 
and arrangements have been made to hire it out for a monthly oharge of Rs. 100 including a man in charge on, 
say, Rs. 12 per mensem. 

11. A mowing machine of the “ Thistle pattern ” manufactured by Messrs. John Wallace & Co. has boon hi 
traduced into Lower Guzeratand a native firm has taken np the agency for these machines. This machine is substan¬ 
tially built and costs £13 in Glasgow. It was found possible to cut an area of 4 acres in 8 hours with a good pair of 
cattle. 

12. Work will be continued in regard to finding out the most suitable type of plough for various tracts in this 
Presidency, and the value of the “cultivator ” as a substitute for the plough under certain conditions will be studied. 

13. Well-boring. —This work will be greatly extended in Northern Guzerat on account of the present famine 

conditions prevailing in that tract: at present there are 8 sets of Cawnpore apparatus at work and steps are being 
taken to add another 20 sets. This work is proving very suooessful in certain localities and good supplies of water 
are being tapped at depths varying from 60 to 100 feet below the well bottoms which are themselves 50 to 60 feet 
below ground level. . 1 

14. Preventive Entomology. —Campaigns against the rice grass-hoppers at Belgaum have boon carried on both last 
season and in the current season with very considerable success. The method of bagging has been adopted through¬ 
out and the work has been financed largely by local subscriptions and partly by Government. Similar work has been 
carried on against the Deccan grass-hopper (Colemania sphenarioides, Pol.), blit with relatively less success. How¬ 
ever the work will be continued until definite conclusions have been arrived at as to the efficacy of bagging for this 
grass-hopper. 

15. The system of destroying hairy caterpillars {Amasacta morrie) by a series of fight traps has been adopted, 
but there seems to be an objection to this praotico in so far that it attracts large numbers of moths some of which do 
not fall into the traps with the result that tho pest is liable to be subsequently worse near the Bpots where tho lamps' 
were situated. 

Attempts are being made to combat white-ants by menus of the white-ant exterminator which is said to have 
given good results in South Afrioa, but no definite results have so far been obtained. 

17. Poultry. —Experiments with Partridge Wyandottes and White Orpingtons at Surat indicate that these 
breeds are delicate and only moderate layers under the conditions of that place ; these trials will bo continued and 
perhaps other breeds will be substituted for those abovementioned. 

Practical District work 

18s This takes the form of holding ehows and demonstrations at various places throughout the Presidency and 
also of seed and manure distribution both on sale and gratis and tho giving of advice to land holders and cultivators 
on such questions as bringing land into cultivation for the first time, green manuring, etc. The general conclusion 
about shows which we have arrived at is that they are usually very expensive in addition to requiring a lot of labour 
and time and are associated with too great an element of tamasha so that the practical results are relatively small. 
On the other hand the holding of demonstrations on farms and in the vicinity of lar^e fairs affords a ready 
means of bringing the Department into touch with the maximum number of bond fidt cultivators at the minimum 
expense, and hence it is proposed in future to hold fewer shows and develop the system of demonstrations. In 
addition to these central demonstrations it * is arranged from time to time to send a demonstrator on tour to a 
number of villages to demonstrate any particular point, as for example steeping of jowar seed to prevent smut; this 
latter method of demonstration if done at an opportune time is perhaps the most effective means of driving a valuable 
piece of information home to the cultivator. • 



45 


til. Another useful piece of work done in connection with shows and central demonstrations is to secure a piece of 
laid in advance near the site and there lay out a series of plots illustrating the advantages to be derived from using 
good seed applying artificial manures or adopting improved method of cultivation. On a limited scale we have 
offered prizes for the best cultivated fields sown with departmental seed. 

Steps are being taken to introduce tho excellent method of straight drilling seed practised in lower Guzerat into 
the Southern Haratha Country. For this work the bullocks as well as the driver have to be carefully trained and 
hence a young pair of eattlo have recently been broken in on the Dharwar Farm and trained in thia method by a 
Guzerat expert. 

20. Eri-culture .—Experiments with this industry have been oheoked in the current season owing to the famine 
conditions prevailing in Guzerat. ' 


II.—AGRICULTURE. 

(J. B. Knight, M.So.) 

Sugarcane. 

(AJ Continuation of the permanent manure Berios for testing mineral supplies of nitrogen, the value of phos- 
phatio and potash manures and the best combination of concentrated and coarse manures under the first. 

Sulphate of ammonia has been found to be a valuable source of nitrogen for sugarcane. It pays best when 
one-half of the usual amount of nitrogen as uil-oake is replaced in the form of the sulphate of ammonia. Thia 
means a dressing of 3 owta. per acre. 

Sulphate of potash increases the outturn of gul to a considerable extent. On the last point it is found that it is a 
question of relative prioos. 

The farm yard manure (coarse manure) can be reduced to 12 or IS carts and the remaining nitrogen require¬ 
ments given as cake in places where the price of nitrogen in form yard manure is higher than that in concentrated 
ones. On the other hand if the farm yard manure supplies over two-thirds of the required nitrogen, the yield is less 
than when more cake is applied. 

(B) Continuation of tenter experiments .—Tho results up to the present fix about 350,000 cubio foet of water as 
the amount required in the Deccan soil to produce the heaviest crop and the interval of 8 days in hot weather and 
10 in cold is the best. 

(C) Experiments to investigate factors which afiect the quality of gul. 

The work of the first year was of a preliminary charaoter. In 1910-11 the work was not taken up, but it has 
been taken in band again in the current year. 

The system of gul-making has now been thoroughly studied and we bave succeeded in getting a standard 
method of boilihg. We have also fixed-standards for judging the qualities of gul, as colour, hardness, taste, etc. 

The effects of different systems of manuring, different sorts of soils, different seasons of planting and ripeness, 
etc., will be observed. 

Cotton. 

The cottons of Sholapur and Ahmednagar are being analysed and the various types found, grown separately to 
see which is the most profitable. Alongside of these types certain allied varieties from Central Provinces are being 
tried. * 

The value of sulphate of ammonia, sulphate of potash, and mineral phosphates alone and in combination is 
being studied. * . 

Ground-nut. 

The question of the extension of the area of gTound-nut is being much in vestigated with regard to finding in which 
region the smaller and quick growing varieties like small Japan and Spanish will be profitable. 

Some experiments to ascertain what manures would be useful to ground-nut are in hand- 

Tobacco. 

The question of top-dressing tobacco with sulphate of ammonia is being investigated. 


, Moisture Conservation (Dry Farming). 

Experiments in finding the best way to conserve Boil moisture are in hand at two centres. Better ploughing, 
more frequent intertillage and lower seed-rate have so far shown most promising results. 


Bab. 

« > 

The rab work on a large scale is given up for the present and the results will soon be worked up. 


in.—ECONOMIC BOTANY. 

(W. Bgbns, B.So.) 

1. The description, classification, and selection of important looal fruit crops will be continued. Study will be 
made of the soil, water, and manurial requirements of these crops, and of the best methods of pruning, pack¬ 
ing, grafting, etc., in connection with them. The work will be divided among the staff. The Economic Botanist 
will personally study grapes and mangoes; assistants will deal specially with pomegranates, guavas, papayas, citrus 
varieties, and plantains. 

2. The following diseases are being investigated :— , 

(1) (Traps vine mildew .—The Economio Botanist will conduct spraying experiments with Bordeaux mixture 

on a large scale. The botany and pathology of the mildew fungi will be studied by the Assistant 
Professor of Mycology. 

(2) Castor rust and 

(3) a disease of papaya fruits will he studied by the Assistant Professor of Hyoology. 
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(4) The botany of a new Uredine (Cysbpora Olea s,) will be studied by the Assistant Brefessor of ilycologj'. 

(5) The smuts of bajri and jcwar will be investigated by the Assistant Mycologist, who will also be engaged in 

propagating the knowledge and practice of seed-steeping. 

(6) The Assistant Mycologist will complete the survey of the distribution of red-rot of sugarcane {Colletotnchum 

falactum) in the Bombay Presidency. He will supervise the distribution of good seed from specially 
planted plots in infected areas, and study the effect of growing good Beed in infected soil. 

(7) The leaf-ear disease of jotoar and bajri (Sclerospora graminicola) will be studied by the Assists ut Myco' 

logist, 

(8) A disease of orange trees resembling that called “ blight in America will be studied by the Economic 

Botanist and one of his assistants. 

(9) Tikka disease of ground-nut and 

(10) Wilt disease of tur will be observed as opportunity occurs. 

(11) Wheats will be bred in pure lines as a preparation for testing their rust-resisting qualities. 

3. The collection and multiplication of Beed of likely wild fodder plants will be taken in hand. Study will be 
made of the composition of green and ary f odaers from various parts of the Presiaency. 

4. Search will be made for wild plants likely to be useful aa green manure, seed collected, and trials given to these. 
6. The collection and trial of wild thorny plants aa hedges will be continued. 

6- The classification and description of rices of the Presidency will be proceeded with. 


IV.—AGRICULTURAL CHEMISTRY. 

(Harold H. Mann, D.So.) 

The following subjects are already under investigation :— 

1. The rob system of rice culture in Western India. —Considerable progress baa been made in the investigation 
of this subject, the results of which have been embodied in a memoir now in the Press. There is, therefore, no further 
need to recapitulate them. The investigation will be continued on similar lines to those already initiated. As a side 
issue of this in vestigation, the effect of various substances in removing the sticky, visciona character from aoilsia 
under examination, and a memoir onthis subject is almost ready for publication. 

' The object of this work is, finally, to devise a substitute for the present very wasteful rub system,—and in the 
alternative, to find a more economical method of carrying out the rah process 

2. The salt lands of the irrigation areas of the Bombay Presidency.*— These salt lands have been considerably in¬ 
creasing in recent years, and it has become vital, with the very large extension of irrigation canals in our black soil 
areas, to ascertain how far the development of salt land and barrenness can be prevented. A report on the subject, 
so far as the Mira Valley Canal area is concerned, has already been published as a Bulletin of the Bombay Depart¬ 
ment of Agriculture.' Drainage, properly arranged, seems to deal with the evil, but the arrangement of the drains 
seems to be the vital matter in black cotton soil. 

3. The milk of Indian cows and buffaloes. —One memoir has already been published on this subject, in co-opera¬ 
tion with Mr. Meggitt, and another is almost ready for Press. These, however, only open the subject,—and the exis¬ 
tence of a large civil dairy in Poona gives excellent facilities for extending the work. m 

4. The nature, properties, and more wide utilisation of safflower oil. —Safflower is one of the principal dry land 
crops, in the driest areas of the Deccan. The oil is capable of much wider utilisation than it has hitherto had, as it 
is one of the best of the drying oils—though, of course, far below linteed- 

6. The constituents of betel due leaf and their variations. —This has been undertaken with a view to improving 
one of the most valuable and profitable of the garden crops. 

6. The composition of weB waters is the trap areas, in use for irrigation and their variation .—The whole question 
of well waters, and their composition, is of great importance in the trap areas, where much of the soil is continually 
spoilt by the use of unsuitable waters for irrigation. 

The in vestigation of these subjects will be continued, and it is not anticipated that time will allowthe commenc¬ 
ing of much other work. — 


V.—DEPUTY DIRECTOR, SIND. 

(Gul Mahomed Audits Rahman). 

The programme may be divided into five sub-heads as under:— 

1. Experimental Work. 

2. Practical District Work. 

3. Inauguration of the Agricultural Education* 

4. Reclamation of Alkali Lands. 

5. Miscellaneous. » 


Experimental Work. 

There are two experimental farms in working order and a third for Larkana 
will be started during the current year. 

The experimental work will consist of— - 

(o) Continuation of crop rotation system with special application to perennial irrigation. 

(6) Extended trials of long stapled cottons such as Egyptian and American and other Indian varieties. 

Egyptian cotton could not, unfortunately, he given an extended and fair trial in the past owing to the failure 
of the Jamrao Canal. 

Cultivation of American cotton is extending rapidly and a large quantity of seed was distributed last year and a 
considerable area will be sown next year. 

(c) Trial on larger scale of leading varieties of cereals, pulses, fibre, and leguminous crops from outside the pro¬ 
vince. 
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(<f) Introduction of superior Lower Sind nnd .xotio cottons to replace the short stapled, growing in Upper 
Sind. It will be interesting to note that the ootton cultivation which was practically nil in Sukkur 
District is, owing to its successful growth on the experimental farm, gradually but steadily making its 
way. 

(e) To solve the problem of irrigation requirements for rice and other dry crops. 

(/) Cultural, manurial, and varietal experiments with wheats. 

(y) Cult! vation of berseem on an extended scale as a best fodder and rotation crop. 

(A) Adoption of insect preventive methods both in orchard and cultivated crops. 

Practical District Work. 

The nine sub-stations with a seed store attached to eaoh group, designed to serve, the agriculturally backward 
traota with regard to superior methods of cultivation and growing of new and better crops, will be continued with an 
addition of two or three more. 

This probably is the best plan of bringing home to cultivators the successful, work of the Department, and the 
itinerant instructors are fully and usefully employed in holding demonstrations, distributing seeds and implements, 
and solving the difficulties of land-holding classes. 

Agricultural showB and exhibitions are getting popular and will be held on an extended Beale. 

As a result of successful demonstrations and shows, over 600 ploughs introduced by the Department have been 
disposed of during the current yearandinsome places the primitive Sindhi ploughs have been entirely replaced by 
improved ones. 

Inauguration of the Agricultural Education. 

An agricultural school has been sanctioned and will shortly commence its work with a view to diffusing agricul¬ 
tural knowledge among the cultivating classes and thereby enabling them to improve their lands in general and in- 
oidently to train hands for reoruitment in the Department. The effect of this education is bound to be marvellous. 

Reclamation of Kalar Lands. 

Reclamation of 400 acres of the worst Kalar at Daulatpur has been successfully carried through and it is pro¬ 
posed to wind up the whole conoem immediately after the Rabi orop (berseem) is harvested. 

Miscellaneous. 

Besides the work detailed above, the Department has been endeavouring to encourage poultry-breeding and 
rearing with a view to obtaining better Btrain both for laying purposes and for table. Experiments are being carried 
out on the above lines with Bushin and selected oountry breeds. 

The concern is finding favour with semindars. 

Horticulture is also one of the subjects receiving attention and the Department is getting a large number of 
orders from semindars for cuttings ana seedlings of various fruit trees and vegetable soeas new ly introduced in Sind. 


5.—MADRAS. 

I.—DEPUTY DIRECTOR, NORTHERN DIVISION. 

(G. R. Hibson, B.So.) 

Agricultural Stations. 

I. — Bellary. 

Proposals will be put up for the abandonment of this farm, and if these are sanctioned, the buildings alone will be 
retained; if not, the farm will be utilised for sowing out on a larger scale improved types evolved at Hagari of the local 
orops. 

II. — Hagari. 

Black cotton tod area. —Selection work among the crops locally cultivated, viz., cotton, sorghum, sazza ( Penniaelum 
typhoid cum), korra ( Setaria italica) will be continued. This has resulted, so far, in the production of two improved 
types of indigenous cotton and arrangements are being made for their growth on a large scale, partly on the farm 
itself and partly on outside land by agreement with the owners. 

The manurial experiments to test the effect of sheep penning regularly each year, and of an annual application 
of magnesium sulphate, will be continued, as also will be the investigation of the reason for a succession of korra crops 
resulting in a decreasing yield. 

The garden. —This has now been laid out. The objects aimed at here are the investigation of methods of culti¬ 
vation of garden crops grown locally, viz., ragi, tobacco, chillies, onions, sugarcane, irrigated sorghum, in order to 
introduce possible improvements and also the introduction of paying crops such as Cambodia cotton and ground-nut 
in order to induce the ryot of this district to pay more attention to garden cultivation and thus safeguard himself 
against famine. • 

III. — Nandyal. 

Selection work in cotton and sorghum will be continued. Three types of the former have been obtained and am 
being sown out on a field scale to test their yielding qualities. 

Proposals have been put up for the extension of this farm, and if these are sanctioned, the land will be got into 
order for experimental purposes. 

Manurial experiments laid down this year to test the effect of sheep penning aa compared with an application 
of farm yard manure will be continued. The cultural experiment to test the effect of sowing cotton mixed with 
horse-gram will be continued. 

IV. — Bezwada. 

Proposals have been submitted for the closing of this farm ; if these are not sanctioned, the farm will continue 
to be utilised for the production of seed of Cambodia cotton, exotic maizes, and eazza fcf distribution, 
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V. — Samalkotta. 

ol tho . u ?' v var ‘ etias Of eugaroano and of variations from tho looal methods of oulU- 
tUt\r U nnli™r tinUe f' . Th ? “ anurial experiments show that farm yard manure is a poor manure for sugMoane and 
that the application of ohemical manures along with oaator cake does not make any appreciable difference. Thea! 
K therefore be altored and the effeota of applications of different kinds anff quantities^riiil.oakea 

The rotation of sngaroane with dry or semi-dry crops will be given up. 

Paddy. The cultivation experiments to test the optimum seed rate and spaoing for paddy, and whioh have so far 
shown that very close planting for " doubles ” results in a poorer yield and that a seed rate <d 200 Madras measures 
per aoro is too heavy, will be continued. niPMuroi 

The mammal experiments will be continued. 

will tecoiftfau^ rk and the 40841118 of now variotk ' s wil *continued both on a larger scale. The water experiment 

Zby cropa.—The cultivation experiment with turmerio wiU be continued. Seleotion work in dry paddv and red 
gram will be continued and maize wiU be grown for distribution. * 

VI . — Anakapalle . 

Proposals have been submitted and a site ohosen for a new farm in Vizagapatam Distriot. If these ore sanctioned 
-he work of laying out the farm and putting up buildings will be begun. * 


VII.—District Work. 

(а) The experimental and demonstration plots in connection with pati-mannu work will be continued. 

(б) Demonstration of deep ploughing in Kurnool and Kistua Districts will be oontinued. 

(c) Distribution of improved varieties of sugarcane will be oontinued. 

(d) Introduction of ground-nut into Vizagapatam and Ganjam will be continued. 

(e) Demonstration in all paddy-growing tracts of the euocess of single transplanting paddy seedlings after suitable 

treatment in the seed bed. The demonstration plot under Nandyal tank will be retained. 0 

(!) Distribution of Nandyal ootton-seed in Kurnool Distriot will be continued, the number of seed farms being 
increased. 6 

(?) Distribution of Hagari ootton-seed in Bellary Distriot will be begun and a seed farm will be started. 

(A The use of a 1 per cent, solution of copper sulphate as a steep for sorghum will be advocated. 

(0 The planting of sugarcane in rows and paying greater attention to drainage will oontinue to be advocated. 
(?) Green manuring for wet land crops will be advocated. 


H.—DEPUTY DIRECTOR, SOUTHERN DIVISION. 


(H. Southern, B.A.) 

Koilpatti Agricultural'Station. 

(1) Indigenous cotton —The work of selection will be oontinued. A, very favourable report has been reoeived 
from the Imperial Cotton Specialist on some of last year’s selections, and, as the crops grown this year from those 
selections have also given good results, it is intended, this coming season, to sow their seed on a farm crop scale. 
Owing to natural inter ee fertilisation of oottons, it has been found to be very difficult to fix types ; it therefore seems 
probable that periodical seleotion will be necessary to maintain the quality of lint. 

(2) Spacing experiments will be continued, the results at present being inconclusive. 

(3) Deep and shallow ploughing. —This experiment has been worked in oonjupclion with the rotation experiment j 
this year however that part of the field which has been getting shallow cultivation only has becomo so foul with 
Hariali grass that the experiment has had to be given np. Thus the results are all in favour of deeper cultivation. 

(4) Mixed cropping trials, both with cumbu and cotton sown with the drill, will this year be made, the object 
being to test the yields of the main orop as affected by the mixture. 

(6) Cumbu (Penniselum typhoideum). —As nono of the introduoed varieties under trial show any marked superiority 
to the looal variety, more attention will, in future, be given to the improvement of the latter. Local cumbu seed will 
therefore this year be sown with a view to getting a orop for seleotion purposes. 

(6) Cholarn. —Previous attempts to grow cholam for grain in this tract have always failed. However, a variety 
from Coimbatore black soil was introduced last year which set grain, but owing to the prolonged drought the grain 
never filled. This variety will again be tried this year. 

(7) The manurial experiments will be oontinued on tho same lines. 

Koilputli red soil llocle .—The work on tbie portion of the farm will be continued on similar lines to thoso laid 
down last year except that the experiment of green manuring garden crops will be tried. 


Palur Agricultural Station. 

(1) Ground-nuts .—The variety experiments will be oontinued. At present, however, none of the exotio varieties 
have yielded as well as the local Mauritius variety. A trial was last year made with soed of local Mauritius groundnuts 
obtained from different parte of the Presidency, and it was found that the imported seed yielded better than the local 
seed. This trial is being oontinued this year with seed saved from last year’s crops. 

(2) Potation ex/teriments on dry land .—Tho cereal ground-nut experiments will be continued in order to test the 
value of the rotation, viz., a oereal followed by ground-nut in one year with the same rotation spread over two years. 
The results already obtained, whioh however require confirmation, seem to show that the mixod cropping isjmore 
profitable, also that a change in the cereal gives bettor results than tho same cereal each year. 

(3) An experiment is in progress to find a suitable crop to rotate with irrigated ground-nuts, and, of the several 
crops under trial, Cambodia cotton has been found to be the roost suitable. This year’s ground-nut cropon land, which 
was last year under Cambodia cotton, has given a better’yield than'erops on similar land which has bcon under ground¬ 
nuts for several years. Other exotio cottons, including Sea Island, American Upland, and Bourbon, which have 
also boon tried on irrigated ground-nut land, have not given such good results. Their failure, however, may 1st 
due to the fact that they were not sown at the right time: this year some plots will be sown before and others after 
the heavy rains of the north-eaqt monsoon, 
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(4) Cereal. —The experiments dealing with the cultivation of new varietiei of dry land cereali will be eontinned. 

(5 ) Sugarcane. —The variety test will be continued. One or two of the newly introduced varieties give promise 
of being very useful in this distriot where the area under canes is increasing. 

(0) Paddy _ The manorial experiments will be continued. So far the results go to show that a bulky manure, 

when applied to a field whiuh has been manured with cake in the previous year, gives veiy good results. 

(7) Green manures .—Sann hemp (Crotalaria juncea) and Dhaincha (Sesbania aeuleata ) have proved themselves 
to be the most successful ot the various green manuring crops which have been under trial. The practice of green 
manuring wet lands is spreading, and, to meet the demand for Dhaincha seed, it has been found necessary this year 
to rent 30 acres of land near falur for the purpose of growing a Dhaincha crop for seed. 

(8) Spacing experiments .—There is no need to continue this experiment furtherasit has now been definitely shown 
that economio planting pays. The entire paddy land, therefore, has this year been planted with single seedlings. 
In place of this, a new experiment will be commenced in order to find out how far it is profitable (0 to supplement 
a green manure crop with an artificial fertiliseron single orop lands ; (fi) to supplement the residual manurial value of 
a green manure crop with an artificial fertiliser on double orop lands after the first crop has been harvested. 

(0) The variety tests will be continued. 

„ / 

Talvparamba Agricultural Station. 

(1 )The study of the pepper crop will be continued on the lines originally laid down. 

(2) Paddy .—The Bpacing experiments have been given up this jpar and the whole area has been planted with 
single seedlings. Trials of various green mannringcropswillbeoontinued. Cow-gram, a quick growing crop, which 
can be sown with the April-May showers at the same time as the paddy nurseries, and is ready to be ploughed in 
when the monsoon breaks in June, has at present given the most successful results. 

(3) Sugarcane. —Variety experiments will be oontinued. A larger area has this year been planted with 
Barbadoes No. 208 canes, as there is a large demand for this variety, which will probably supersede Bed Mauritius on 
the West Coast on account of its short sturdy habit, which does away with the necessity of using props to support 
the canes The cultivation of sugarcane is now spreading rapidly and there seems to be a great future for this orop on 
the West Coast. Iron mills, boiling pans, etc., are being purchased by Agricultural Associations as well as by 
private individuals. 

(4) Dry land cultivation. —The object of this portion of the tana has been to a great extent accomplished- It 
was desired to show to the ryot that the more level portions of the laterite hill soils, which are usually under fugitive 
cultivation, can be permanently cultivated, with profit, if a suitable rotation is adopted. Very profitable crops of 
ginger, chillies, ground-nuts, and hill paddy have been obtained, and many ryots in the neighbourhood have now 
taken np this method of cultivation. Thisworkwillbecontinuedonthesamelines. 

Work outside the Agricultural Stations. 

(1) Cotton improvement .—The area under seed farms in the Tinnevelly District will this year be further reduced 
to 400acres,asresultshave shown that, when good seed has once been introduced, ryots will take care to get seed for 
themselves from their crops. Owing to this it will be possible to devote more time to the spread of drill cultivation 
and deep ploughing. The work wiu otherwise be continued on the same lines as last year. 

(2) The work in connection with the introduction of green manuring crops and the improvement in paddy 

cultivation will be continued this year on the same lines in the Cauvery Delta. In this neighbourhood several Arehi- 
median screw water lifts have recently been sold in localities where the baling basket or wooden scoop is generally in 
use. Though no satisfactory trial has yet been made with these lifts, it is believed that they can_ do double the 
work of a picottah. • * . 

(3) Work of a similar nature has this year been begun in the Periyar tract, where there is a great scarcity of green 
leaves. 

(4) On the West Coast the extension of sugarcane cultivation and permanent cultivation of dry lands will be 
continued. In the Wynaad, where the demand for green leaves for ginger cultivation is so great that the paddy 
cropisapttobeneglected,an effort will be made to introduce the practice of green manuring paddy lands with cow- 
gram. 

(5) As Cambodia cotton is now spreading so rapidly of its own accord, it will be unnecessary this year to devote 
much time to this work. 

(6) Wherever possible demonstrations of implements will be made. The demand for iron ploughs in the Tanjore 
Distriot and for such implements as the harrow and Sind plough in South Arcot still continues. 

(7) In Salem and North Arcot Districts the work will be continued on the same lines as last year. 


HI.—AGRICULTURE. 

(R. W. B. C. Wood, B JL) 

1. Educational ttori at the College. —The usual routine will be continued : as this has not before been presented 
to the Board, the following summary may be given. The Principal is responsible for the whole of the teaching in 
Agriculture, Theoretical and Practical, Veterinary Science, and Agricultural Engineering, with the assistance of a 
staff of four, two of whom teach the two last-mentioned subjects, while of the other two, the Chief Assistant super¬ 
vises the work of the first and second year classes (eighteen hours a week field work), and corrects their observation 
note books, while the last man supervises the work of the third year. The Principal also takes the third year students 
for two district tours each year, which are not only of great educational advantage to them, but serve to keep him in 
tonoh with district conditions and work. Hie lectures delivered by him have not yet reached a state of finality and 
will need a good deal of revision during the coming year. It is hoped to prepare a small Agricultural Note Book 
during the year on the lines ofMcConnell’s Agricultural Note Book, suited to South Indian conditions. The Museum 
will, it is hoped, be fitted up shortly, and the work of acquiring and preparing specimens will be attended to. 

2. Farm management. —The area under orop at the Central Farm is nearly 400 acres, much of it carrying two crops 
a year. It is managed by the Principal who is assisted by a Farm Manager and three Assistant Farm Managers and 
contains, besides numerous experiments, plots cultivated by and for the students. Time will not permit of_very 
extensive or careful experimental work, but the following lines may be briefly noted:— 

(а) Seed selection. —This at present has been most successful in the case of paddy (Oryza saliva) • but in this 

and other crops the assistants do not yet possess sufficient aptitude for the work, and little real progress 
may be expected until the time can be found for oloBer personal supervision. Attention will be paid to 
this during the coming year. 

(б) Manurial experiments. —With paddy {Oryza saliva), these have shown the need for phosphatio manuring 

and in consequence large quantities of this will be used for this crop. Equivalent quantities of nitrogen 
in different forms will oe applied to sugarcane and rsgi (Eleusine coracana) to compare the perma¬ 
nence of their_effeot. The permanent manurial plots will be maintained : the results are just beginning to 
be visible, 
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(e) Dairy wori.—The lines on which this will be run are not yet settled and a good deal of preliminary expert- 
ment will hare to be made. The Prinoipal hopes to take a oourse of dairy work when on study leave 
t during the coming year. * * 

(d) Cultural experiments.—JFhese will be arranged to try the effeot of a green manure crop both on wet and on 

irrigated lands. The latter is a new departure and is promising. The country plough is still the most 
generally useful implement, but a ridging plough has been found successful. Transplanting experiments 
have shown that under plauting of weU developed plants is better in the case of paddy, and the system 
will be generally adopted on the farm. The best spacing will, however, remain an object of experiment. 
The ndge and furrow system of growing irrigated crops has passed the experimental stage and will be 
generally adopted on the farm. 

(e) Miscellaneous .—A trial of a power-driven disintegrator will be held during tho year for the purpose of mak¬ 

ing bonemeal on a small soale. There lire many ryots who now own oil-engines for which the work 
of lifting water does not'find sufficient occupation, and they could possibly find in tho manufacture of 
bonemeal a remunerative way of keeping the engine at work. 


IV.—ECONOMIC'BOTANY. 

(C. A. Babbeb, M.A., F.L.S., D.So.) 

1. The Government Botanist will deliver a oourse in Agricultural Botany, the elementary teaching being relo- 

gated to an assistant. - 

2. He will have general control of the Botanloal Assistants and will devote special attention to the preparation 

of the herbarium oolleotions for forwardal to Mr Gamble at Kew. It is proposed to write a Flora of Madras and tho 
natural orders will be sent over in succession as required by Mr. Gamble. . . 

3. The Government Botanist has the general control of the Entomological Assistants, although it is hoped that 
this work will early be taken over by the newly-appointed Entomologist. The work will chiefly oonsist in the con¬ 
tinuation of the investigation of the South Indian orop pests in tho various districts. Thore will also probably be a 
continuation in the oampaign against the Deccan grasshopper on which one assistant is at present engaged. The 
work recently started in eri-culture will also be continued, and, besides forming a centre for information on this 
subject, an attempt will be made to determine if this industry can be profitably introduced into South India. 

4. The upkeep and extension of the botanio garden and the general oare of the faces and shrubs planted out on 
the College estate. 

5. If time permits the Government Botanist proposes to devote some attention to the study of seeds with the idea 

of evolving some method by which bazaar seed can be quiokly sorted in order to purify the crop of undesirable 
forms. i 


V.—AGRICULTURAL CHEMISTRY. 

(W. H. Habbison, M. So.) 

1. The number of samples received from persons outside the Department fs rapidly Increasing, and as this 
constitutes one of tho means by whioh the interests of the onltivators in the Department is aroused, such work will 
be enoouraged as much as possible, especially as an increase in the staff has recently been sanctioned. 

2. The lectures In Physics will, In future, be given by a jgember of the Agricultural Chemist's staff, and it is 
proposed to substitute a series of lectures on Agricultural Baoteriology in plaoe of the present series on Soil Physios, 
as the latter are given in another series of leotores and overlapping ensues. 

3. Work in connection with research and investigations has been considerably hampered by the fact that no 

assistance was available to relieve the Agricultural Chemist of the more preparatory and mechanical portions! The 
sanctioned increase of staff will now permit of this being done and also work in connection with the pot-culture 
house. ^ 

4. During the past two years constant analyses have been made of the gases given off from paddy Boils, and 
considerable changes in composition and their relationship to the period of cultivation have been made apparent. 
Consequently attention will now be mainly directed to elucidate the effect, if any, of the orop cn the composition of 
the gas. 

In addition to the above, paddy soil has been examined baoteriologically and several speoifio organisms have 
been isolated which bring about the decompositions of particular types of organic matter. Work on these lines will 
be continued, but the greatest attention will be paid to those fomentations leading to loss of nitrogen. 1 

6. A general soil survey has been made of the more accessible portions of the Kistna Dolta with the result that 
the portion irrigated from the Godavari has a different composition to that irrigated by the Kistna, and a different 
system of manuring will probably be adopted in each case. This survey will be extended to the central portion of tho 
Delta and in addition a similar soil survey will be commenced in the Tanjore Delta. 

6. In conjunction with the Deputy Director of Agriculture, Northern Division, an investigation was carried out 
in the Kistna Delta, its objeot being to induce the ryots to utilize indigenous manures in place of palti-maynu 
(manorial earth) which is now very Bcarce. By meanB of experimental and demonstration plots, and the free dis¬ 
tribution of manure, the object aimed at appears to have been attained, as a firm of manure manufacturers have now 
started depfits for the supply of manure. It does not appear probable that the Department can do much more in 
this direction, bnt the experimental plots will be main tain ed for Beveral years, as the results obtained are likely to 
throw considerable light upon the nutrition of paddy under swamp conditions. 

7. A large number of samples of blaok cotton Boil from various parts of the Presidency have been examined for 
their manurial constituents and a connection between their mineral composition and the underlying strata has in 
most oases been established. As this work will probably load to a knowledge of the formation of such soils it will be 
continued. 

8. The Bilte of the Kistna have been fully examined and reported upon. If other work permits, the silts of the 
Cauvery will be examined. . 

0. The pot-culture house is now completed, and it is proposed, in the first instance, to study the effcot of mag. 
nesium manures on certain types of black cotton soil. The evidence obtained from some small field experiments goes 
to show that undor certain conditions the yield from the oro fa is materially affected. Apart from the above, problems 
connected with the manuring and nutrition of paddy will be studied. 

^ 5 ' ]o. The composition of South Indian crops, chiefly from the point of view of their mineral constituents, will, if 
possible, also be studied. 
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VI.—MYCOLOGY. 

(W. McRae, M. A.,-B.So.) 

1. Research and experimental work .—The work on the investigation of the smuts of cholam {Sorghum vulgar*) 
trill be continued end those of cumbu (Pennieetum typhoideum) taken up. 

The investigation of the lifo history of sugarcane and paddy smuts will be begun. 

Assistance will be given in connection with the campaign against the bud rot of palms in the Godavari and Kistna 
Districts. The whole of the affooted area is now under operation. The number of dead palms cut in the former dis¬ 
trust is gradually becoming smaller. The latter dietriot has not been long enough under operation to show a definite 
substantial decrease. 

The investigation of the application of preventativee against the koleroga disease of areca-nut palms in South 
Canara and South Malabar will be undertaken. 

The collection and identification of parasitio fungi in Madras has been begun. 

. 2. Training .—A short course on the principal orop diseases of the Presidency will be given to the students of the 

college, and tho training of the staff will be continued. 


6.—CENTRAL PROVINCES AND BERAR. 

(C. E. Low, C.I.E., I.C.S., Director of Agriculture.) 

Agricultural Stations. 

The four agricultural stations will be as in preoeding years. A temporary demonstration and experimental 
station is to be started in the area commanded by the Ramtek tank: and another on a larger and more permanent 
scale in the centre of the irrigable area in Chanda. Implement depots of the type already existing in Nagpur and 
Hoshangabad have been started on a small scale at Akola and Raipur also. A beginning has been made in handing 
over the workof these depOtsto private enterprise. The bull-breeding farms at HpshangabadandNagpurwillremain 
as before : but at Nagpur a more rigid easting of stock will be introduced in order that only the best animal may be 
issued for breeding purposes, even though the type selected and maintained does not possess in a marked degree all tho 
fanciful characteristics that appeal to the native breeder or goalas. 

In the Northern Circle small plots of land will be taken up in the following districts for the following reasons :— 

Jubbulpore .—A small plot under a Government irrigation work, on which can be demonstrated, after experiment 
the most economical use of irrigation in the orops and soils of the Jubbulpore District. Conditions of this tract differ 
widely from those pertaining to the Hoshangabad Farm : and for a year or two the work here will be largely experi¬ 
mental. When the work gets to the demonstration stage, this farm will be stopped, and a regular demonstration 
programme started to cover the whole tract. The farm at Mahgwan in Jubbulpore District wul be continued, for, 
further experiment in the better cultivation of rice and irrigation of rabi is needed before any demonstration can be 
attempted. This farm is of small extent and is only temporary. A suitably equipped experimental farm will shortly 
be opened on a convenient site near Jubbulpore. 

Damoh. —A similar farm temporarily opened at Damoh will be closed down because the necessary staff cannot be 
spared at present. The main objeot with which it was started, however, namely, the demonstration of the complete 
eradication of “ kans *’ by deep ploughing and flooding, has already been achieved, and the land has been oropped 
this year and has borne a good wheat orop. 

Nimar. —A similar small plot, for the growth of cotton. This will be more demonstrative from the outset ; 
but it cannot be wholly regarded as a demonstration, for the rainfall and soils are very different from those found at 
Akola and Nagpur. With the advice of Messrs. (Houston and Gammie, it is hoped that Mr. Evans will be able to 
demonstrate the possibility of growing better varieties of cotton. 

The experiments in cotton varieties at Khandwa laat year led to hopeful results, but the experiments will be 
continued next year with a few varieties which show special promise. 

These three temporary farms are really demonstrations : but some experience must be gained ; and by the time 
that knowledge has been attained fully, the staff should be available for the institution of a demonstration programme 
on a large scale. . 

The principal experimental work is given below :— 

■ Cotton. —The ohief experiments in cotton will be carried on by Mr. (Houston at the Akola Farm in consultation with 
Mr. Gammie. Plant-to-plant selection will be in its sixth year, the object being to increase the yield of buri and of 
indigenous varieties j to get a higher percentage of lint to. seed in all varieties; and to improve the fibre of buri and 
malvensis. Selected varieties will cover 176 aeres at thisfarm. Hybridising will be continued, but will be confined 
to the orossing of bon* with the jari types. 

This work of selection will also be carried on at Telinkheri and at Nagpur, in co-operation with Mr. Allan on the 
latter farm. 

The experimental series deeding with rotation, tillage, spacing, manure, and toppihg will be continued. The ad¬ 
vantage of sowing cotton before the break of the rains, the value of bhendi as a trap crop for bollworm, and the ad¬ 
vantage of growing peas, gram, and other leguminous crops as soil renovators between rowB of cotton will be tested. 

Wheat. —The experimental scries dotailed in the last programme will be continued at Hoshangabad under Mr. 
Evans, Deputy Director of Agriculture. Another experiment of importance that has been Btarted is the double¬ 
cropping of embanked land on typical heavy soils: a catch crop of rice followed by valuable rabi staples in embanked 
lands is found on large areas in both the north and south of the provinces; and it has generally been reported that 
this practice has not extended to the Hoshangabad wheat tracts, because the soil does not embank well: this will now 
be tested. The experiment in wheat from the standpoints of rust and drought resistance, quality and yield are of 
great importance. The non-experimental area of tbiB farm will be practically devoted to propagation of select seed 
for distribution. The effect of irrigation in changing the character of wheat will again be watched- 

Rice. —The experimental series in connection with rice at Raipur will not be altered. Mr. Graham will be able 
to hand over to Mr. (Houston for further trial several new varieties, selected after classification. Plant-to-plant 
selection of approved varieties will be continued. On the small area available for rice at Telinkheri selected varieties 
will be grown for distribution. An experiment to test the value of wild lucerne ( hldilotus alba) both as a fodder 
crop and as a soil renovator for land which grows rice continuously without manure may be of great help in solving 
the manure and fodder questions for Chhattisgarh. 

Miscellaneous crops. —Plant-to-plant selection of cane will be continued at Raipur. The existence of large 
Government irrigation works and the prospect of the early completion of even larger ones haB greatly increased the 
relative importance of this crop, rendering it necessary to start cultural experimental series, and to modify the present 
varietal and manorial series. Different varieties of ground-nuts will be further tested at Raipur, Akola, and 
Hoshangabad -.and selection of tuer will be continued in order to improve outturn and find a wilt-resistant variety. 
The trial of local grasses on the Akola Farm is giving good results : a leguminous weed {Alyeicorpus rvgosus ) will be 
added to all the plots in the ensuing year to improve their pastoral value. 

H 2 
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Alanurial experiments.—Thera is some possibility thst suipbste of ammonia'may become available in large 
quantitiesatNagpur, in the near future : the continuous series that contain this will therefore be of particular interest. 
Bonemeal has proved a good and profitable manure for rice in Chhattisgarh. Steps will be taken to manufacture 
it in this Division and to popularise its use among rioe.growers ; also to popularise the use of cake as a top dressing for 
sugarcane, and of sanu hemp as a green manure for rice. "" 

Agricultural education.—It is trusted that work will.be started on the College laboratories in the near future. 
During the current year the hostel has been improved considerably and the Principal, Mr. Allan, personally oonductg 
the direot agricultural teaohing of the various years. On the farm adjoining the College, some cattle-feeding experi¬ 
ments will be started. 6 r 

Agricultural Chemist and Economic Botanist. —Messrs. Plymen and Graham will continue to work in conjunction 
with officers in charge of farms : in the solection of cane and wheat Mr. Plymen’s work has already been of great use. 
In conjunction with Mr. Allan, Mr. Plymen will study the moisture-contents of blaok cotton soil under different 
systems of oropping and cultivation : he will also examine the effects of some of the well waters used for irrigation, 
and assist Mr. Evans in the enquiry about the comparative suitability of the Kerbudda Division soilsfor embanking. 

Classification of the juars, sann hemp, bajra. Capsicums, and rices will be the chief work of Mr. Graham. The 
collection of economio plants will be amplified: it will be extended round the new laboratories when that land is 
available. 

Whenever possible, these two offioerswill tour in the various tracts of the provinces. 

Demonstration. —The work under this head is increasing. An area of about 4,000 aores has been under the 
supervision of Mr. Clouston in Chhattisgarh, the work being transplantation of rioe, irrigation of wheat, and culti¬ 
vation of cane and ground-nut. Similar work, with the addition of jute occasionally, will be undertaken in the Nagpur 
Division under the Ramtek reservoir and in the cane growing traot of Chanda. In order to ensure complete super¬ 
vision it may prove impossible to increase the area in Chhattisgarh, for every year more centres are made available 
for this work by the Irrigation Department in other districts : and if a maximum of 4,000 or 6,000 acres in one Division 
is maintained, with the ground constantly and gradually ohanging, a complete reformation of the existing condition 
will soon be obtained. The improvement of agricultural practioe in irrigable areas in order to enable the people to 
avail themselves fully of the improved water-supply, is recognised as the most important feature of departmental 
work on grounds of administrative necessity. To further this work, a class for aotual tenants or thoir sons or plough¬ 
men has been started at Raipur: this is really part of the demonstration soheme.for the ooureee are but of a few weeks 
'■only, and embrace the improvements that are carried out in the demonstration centres. The “ Kamdara ” will 
gradually increase in number, as mon beoomo trained on the farm. As it has been folt that demonstration work, 
especially in the rice traot, is greatly handioapped by the employment of agricultural assistants who are physioally 
weak and who are unused by hereditary connection and by their upbringing to agricultural work before stenting 
their college course, steps are being taken to attract reoruits for the Department from the best agricultural castes. 
The training and the use of “ Kamdara ” will be still further extended both at Raipur and UoBhangabad, and 
short practical courses in special looal crops will be given also to cultivators and Court of Wards subordinates. 

The cottonseed farms have been, and will be further, amplified into demonstration centres. There are 42 existing 
seed farms; the number wiU be increased. Cotton-seed farms will, if possible, be oponed in Nimar and Harda. Assist¬ 
ants in charge of these farms in the ourrent year have also supervised oultivation'of hurt ootton on nearly 600 aores, 
and with the amount of selected seed now available of this variety it is expected that 3,000 acres in Berar alone will be 
under demonstration next year. This new variety is specially reoommended for wilt infested lands. 

The use of copper sulphate, improved machinery, and conservation of manure are also taught in these demon¬ 
stration circles. 

In the Northern Circle three oentres have already been mentioned. In the ourrent year several wheat-seed farms 
have been started under the supervision of assistants: these will be increased in number as rapidly as possible com¬ 
patible with supervision, for the high seed rate of wheat makes the multiplication of these centres most necessary. 
Satisfactory arrangements have been made to ensure that the produoe of existing farms will be reserved for distri¬ 
bution: there is now a brisk demand for this soleoted seed. Demonstration in the Kanthar traot of Jubbulpore District 
in the better cultivation of cotton and juar proved successful last year on a small scale. An agricultural assist¬ 
ant with five “ Kamdara ” under his supervision will open demonstration plols in a large number of villages in this 
traot next season. 

Demonstration of implements will be made at all the ohief fairs and elsewhere. In the Northern Circle the con¬ 
servation of seed potatoes will be further enoouraged by demonstration: in the ourrent year that has been most success¬ 
ful. At the Raipur Farm a small vegetable garden has been started, and it is trusted that this wjll be Imitated In the 
Chhattisgarh Division. 

Seed farms for the propagation of pure wheats have been opened at various centres In Narsinghpor, Jubbulpore, 
Seoul, and DamohDistricts. The seed farms are managed by selected members of the local Agricultural Associations 
- and in the majority of cases promising results are being obtained. Eaoh farm is inspected at least onoe during the 
season and the number of fresh seed farms will necessarily be limited by the trained supervising staff available. 

The introduction of an improved variety of Maghai Id is being continued in Narsinghpur and Hoshangabad, and 
in spite of last year’s unfavourable season, there is every reason to hope that the introduction will be speedily effooted. 

Last year two hundred aores of this new variety were sown, but owing to unfavourable rams about half of this 
year’s orop had to be ploughed up. Next year a very large increase in area can be expected. 

Agricultural Associations. —All meetings will be attended by officers of the Department and the associations 
further exploited as a means both of diffusing and gaining knowledge. Divjiional meetings will be held on the ex. 
perimental farms and sanads will be presented to members who have done good work for advancement of agriculture. 

An experiment has been made in the opening of sub-associations in Hoshangabad and Jubbulpore, the members of 
which are cultivators only. Eaoh sub-assooiation has a simple and definite programme laid down and each member 
promises to carry out the programme to the best of his means. 

A divisional meeting is held on the Hoshangabad Farm onoe a year where sanads are given and critioisms of new 
implements, seeds, etc., are invited and general discussions take plaoe. 

Publications.—The Agricultural Gazette will be published monthly: bulletins and leaflets also will be issued- 
Arrangements have been made for the Issue of leaflets with soleoted seed of varieties not oommonly known. 


7,—EASTER# BENGAL AND ASSAM. 

I.—DEPARTMENT OF AGRICULTURE. 

(S. G.,Hart, I.C.S., Director of Agriculture.) 

As a general review of the work in progress a memorandum by His Honour Sir Lanoolot Hare, KC.S.L, C.LE., 

future work. 
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On the loth February 1006 Sir Bampfylde Fuller recorded t memorandum uu uio j>ivg(Bjuun m un n^tuiuiraru 
Department of Eastern Bengal and Assam as settled in conference with the Inspector-General of Agriculture. Five 
years bare elapsed sinoe then and Sir Lancelot Hare feels that the time has come to review the pr og r es s made and 
to consider the most advantageous lines for development in the near future. 

The staff and preliminary work. 

2. The superior cadre of the Department now comprises the Director, two Deputy Directors, a Chemist, Botanist, 
Fibre Expert, add Arborioultural Expert, each with a staff of assistants. The Chemist, Botanist, and Fibre Expert 
have their head-quarters at the laboratory on the Dacca Agricultural Station. The laboratory was opened for work 
in Hay 1910; its design, construction arid fittings are excellent, and probably no building more suitable for scientific 
research work is to be found in India. The capital cost of the laboratory, including fittings, and gas and water 
installations, exoeeds one and a half lakhs of rupees. 

Suitable residences have been constructed for the experts and other officers whose head-quarters are at Dacca, 
Houses have also been provided at the other agricultural stations for the staff employed there. 

. Much of the time of the offioers of the Department has been occupied in the erection of subordinates’ quarters 
and other farm buildings, in the reclamation and laying out of the various farms, in the construction of roads and wells 
and other work of an engineering nature. Now that these preliminary operations have been almost completed, the 
technical officers of the Department will he more free to devote themselves to their proper functions. 

Functions of the Department. 

3. These functions may be summed up in the two words “Experiment ” and “ Dissemination.” The agri¬ 

cultural stations are established fur the purpose of testing new varieties of crops, new implements, and new methods 
of cultivation suggested by theory or the practioe of other countries as likely to give better results than those in 
common use in the province. 1 ^ . 

Experiments. 

4. A gradual increase of the experimental stations so as to cover the principal varying conditions of, the7pro- 
vince must be made as money can be found. Butat present the first development must be for purposes of de¬ 
monstration, and it is not advisable to determine too long in advance at what new stations experimental farms shall 
be started. 

Dissemination. 

When an improvement has been discovered, it becomes the duty of the Department to bring it to the knowledge 
of the cultivating classes. This can be done to some extent by the publication of reports and leaflets; but ocular 
demonstration is the most effectual means of dissemination. No new crop, implement, or method of cultivation 
should be considered a success unless the increased profits it produces considerably exceed the extra expense in¬ 
volved. Judged by this criterion the success of the following improvements has already been established by ex¬ 
periments on the agricultural stations ?— 

(0 the use of bonemeal manure for winter paddy crops on comparatively poorsoil; 

(is) the occasional ploughing in of dhaincha, cow-peas, or other leguminous crops on any Soil that has been 
long under cultivation ; 

(iii) the use of the turnwrest plough, a strong implement that turns the Boil completely over, for breaking 
up heavy new land ; ~ 

(so) the use of oil-cake manure for sugarcane and potatoes ; 

(o) the three roller iron mill for crushing sugarcane; - 

(si) the superiority of striped Mauritius over any variety of sugarcane cultivated in this province ; 

(sii) the advantages of seed potatoes obtained from the hills for sowing in the plains; 

(ciii) prevention of disease in potatoes by spraying with Bordeaux mixture. 


District agricultural officers. 

6. Though this list of definite successes may seem small, it cannot he doubted but that a very considerable advance 
will have been made when these improvements have been adopted into current agricultural practice. The first 
step to this end is to bring them to the knowledge of the cultivators. To attain this object propofala have been sub¬ 
mitted to the Government of India for the constitution of a service of agricultural officers, and ultimately it is in¬ 
tended to appoint one such officer to every district. The first duty of these officers will be to study local agricul¬ 
tural practices and conditions with a view to deciding which of the improvements will be most appropriate and 
effective. They will then proceed to carry out the selected improvements on land borrowed from raiyata. 
During the progress of the work they will take all the most intelligent villagers into their confidence and explain 
to them the nature of the improvement, the expense incurred in carrying it out and the results obtained. For 
suocess in work of this kind practical skill and knowledge combined with sympathy and tact will be required. To 
ensure the necessary amount of practical experience the Lieutenant-Governor has decided that no district agri¬ 
cultural officer will be appointed till he baa completed two years’ practical training to the satisfaction of the 
Director. Appointments wul generally be limited to graduates of an agricultural college. 

Promising experiments. 

6. In addition to the improvements already tested and proved, there are several promising experimentain pro¬ 
gress on the agricultural stations, and it is confidently expected that the next five years mil see the transfer of 
many possible improvements from the experimental stage to the category of established successes. The follow- 
ing instances of promising experiments may be mentioned s— 

(i) impro vement of poor high land soil by application of lime, with or without the addition of bonemeal; 

| (is) cultivation of Sumatra and other foreign cigar tobaccos; 

(iii) cultivation of cigarette tobaccos and curing by fire; , 

(iv) thinner planting of rice seedlings; 

(p) the growth and storage of fodder crops to tide over the periods when fodder is scarce and for the 
improvement of cattle by adequate feeding. 

When any new crop ox method has been sufficiently tested and can be confidently recommended for general 
adoption, it will be taken up by the demonstrating staff, 


Fieldmen demonstrators. 

7, To assist the district agricultural officers and to carry on demonstrations in districts where such officers may 
not have been appointed a staff of less highly qualified fieldmen demonstrators will be required. In the memorandum 

43 L G. Aeri 
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quoted above. Sir Bampfylde Puller made provision for ten apprentices on the Dacca Agricultural Station, intend, 
ing that these youths after two years’ training should be appointed lieldmen demonstrators. Sir Lancelot Hare 
regrets to learn that, owing to the pressure of reclamation and engineering work, insufficient attention has been 
given to the agricultural training of the apprentices. It must be regarded as one of the most important duties 
of the Deputy Director and the Agricultural Supervisor to arrange that the apprentices are thoroughly trained in 
every branch of the work which a fieldruan demonstrator is expected to perform, and there must be no hesitation in 
rejecting any who during the period of apprenticeship show themselves to be unsuitable. With the introduction 
of distrust agricultural officers the training of probationers of thisolass will also be carried out at Daoca, and the 
Lieutenant-Governor recognizes and expects that the duties of training will henceforth oooupy a considerable 
portion of the time of the Deputy Director of that station. Por the training of apprentices the immediate 
responsibility will rest with the Agricultural Supervisor. 


Jute, 

8. On the subject of jute valuable preliminary work has been done. Mr. Fiulow, Fibre Expert to this Govern¬ 
ment, working in collaboration with Mr. Burkill, Reporter on Economic Products to the Government of India, has 
established the faot that Corchortu CapevlarU, the ordinary jute plant, is normally self-fertilised ; the conclusion 
drawn from this fact is most important, viz., thatifanyimprovedraoeisintroducedintoadistrict,only the most 
ordinary precautions are neoessary to prevent it being contaminated by the inferior local varieties. The same experts 
have also shown that inregard to oolourthe jute plant follows the laws of Mendel, red being dominnntand green 
recessive. Though colour of plant is not in itself of much importance, these results suggest the possibility that 
other characters which direotly affect the quality of fibre may also be mendelian. Of such characters the chief is 
the length of the minute filaments of which the fibre is ultimately composed. Investigation is now proceeding to 
determine the length of ultimate fibre in various raoes of jute, and the question of the extent to which ultimate fibre 
length is affected by environment and by heredity acting separately forms the most pressing item of the Fibre 
Expert’s work in the near future. This problem will obviously be of a far more complicated nature than that of 
the colour of plant, and it has been found necessary to construct a pot-culture house as an adjunot to the 
Central Farm in order that plants of different races grown under various definite conditions of soil and 
moisture may be kept under observation together. 

Sugarcane. 

9. Though owing to the exceeding poverty of the soil the sugarcane experiments on the Jorhat Farm were at first 
very unpromising, the work done there by Messrs. Meggittand Dirt is now beginning to yield results of great interest 
and value. The qualities of different local and imported varieties are being carefully studied. Those which prove to 
be markedly inferior in regard to yield of sugar per acre, saccharose content of juice or sueceptibility to disease are 
being gradually eliminated. Most of thoBe which now remain are the equal of almost any cane in the world. 
The object of future work should be to increase the yield by intensive culture, as has been done in Java, rather than 
to experiment with other new varieties. In addition to experiments in the permanent amelioration of the soil, the 
most suitable kinds and times for applying manure for the immediate requirements of the crop will be studied. A 
series of experiments has also been commenced to determine the best method of planting. 

The work of the past three years has established the faot that by selecting for the next year’s plants cuttings 
from the strongest^ healthiest, and best tillering clumps, a very marked improvement is efieoted in the yield of cane 
and juice. 

Tobacco. 

10. The cultivation and subsequent treatment of Sumatra tobacco for cigar manufacture have been considerably 

improved at tho new agricultural station at Burirhat near Rangpur. Successful experiments bave also been made 
in the fire-curing of cigarette tobaccos. After the removal of some defeots which stiu remain, the Department should 
be in a position to lay down definite instructions for the production of cigar and cigarette tobaccoB of good qualities 
according to the standard of the European market* and should be prepared to distribute large quantities of standard 
varieties of seed of these two kinds. ~ 

Rice . 

11. The Economic Botanist has taken up the study of tho varieties of aus and winter rice most oommonly 
cultivated in this province. As the work has only boon a short time in progress, no rosulta can be expected yet, 
but it is hoped to discover new races which will be improvements on the existing raoes in respect of heaviness of 
yield, tillering power, stiffness of straw and other desirable qualities. 


Potatoes. 

12, As the result of some Beven years* experience it is concluded that no variety of potato remains immuno to 
blight in the Khasi Hills. Sutton's Magnum Bonum (which is almost identical with tho yanoty of potato grown 
around Nairn Tal) resists the disease better than any other kind, but after a fe w years its resistance beoomes gradually 
weaker. The only means by which potato cultivation is to be maintained in the Khasi Hills is that the Department 
should annually import a large quantity of the most immune variety obtainable in Europe, multiply tho tubers 
' by a year’s cultivation, and distribute the produce as seed throughout the hills* Eor this purpose it will bo neoessary 
' to extend considerably the area under cultivation at the Upper Shillong Farm. 


Other crops. 

13. Through the medium of the Fruit Experiment Station, strawberries, mulberries, rhubarb, and asparagus 
have been introduced to some extent into ordinary cultivation around Shillong, and though but little success has 
been gained with other English fruit, it has been decided to con tin uo the ex penmen tsf or some time lougor, paying 
attention to the provision of shelter belts of trees and to the selection of stocks and scions of varieties which mature 
either before or after the heavy rains. Experiments with fruit trees have recently been commenced at Dacca by the 
Economic Botanist and should load to an extension of this generally neglected form of husbandry. The tropical 
plantation at Wahjain has been abandoned, as it did not prove successful. The growing of fodder crops for the 
cold weather months requires special attention at all the agricultural stations. 

Soil improvement. 

14. There is one apparently serious disadvantage in the site chosen for the Dacca Agricultural Slat ion, namely 
the exceeding infertility of the soil. In some respects, however, this is an advantage for the soil is typical of that 
found extending over wide areas in Dacca and many other districts} the soil of the Jorhat larm is also vciy similar 
In character. Analyses of these soils show that they are very doficient In limoand phosphoric acid and that they 
have an acid character which is inimical to the bacteria which do so much to promote ordinary plant luc. Raiya s 
find it impossible to get good returns from such land and rabi crops can scarcely be grown at all. It win therefore 
bo obvious that a practical solution of the problem of the appropriate treatment for this type of soil wni bo a very 
great boon to tho province. Experiments at Dacca and Jorhat have already shown that dressings of lime and bone* 
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meal with occasional green-manuring effect an immediate improvement. Further experiments are no* In progress 
to determine the quantities and doses in which the lime and bonemeal are to be applied to effect the most complete 
and permanent improvement. Nothing that the Agricultural Department has in hand is ol greater importance than 
this problem. 

Housing of cattle. 

15. The Lieutenant-Governor's orders in regard to measures (or the general betterment of cattle have been issued 
separately. On this occasion, Sir Lancelot Hare desires only to point out that improvement is necessary in the type of 
house provided for the accommodation of cattle. At every agricultural station in this province there should be a 
model eattle shed combining the maximum provision for the health and comfort of the cattle with the efficient con¬ 
servation of manure, at a minimum cost, well within the means of an ordinary raiyat. According to the site, to the 
materials moat readily available locally, and to the varying climatio conditions, a different type of shed will pro¬ 
bably be required for caoh farm, and it will rest with the Deputy Director and his subordinates to discuss the 
mattter with local oultivaton and officers, and, having ascertained local conditions, devise a medol cattle shed. 

Sericulture. 

■ 10 . The work of the Bengal Silk Committee in Rajshahi, Maids, and Bogra has been taken over by Government; 

all the existing institutions have been maintained and a large seed-rearing establishment has been opened at 
Mirgan j on the bank of the Ganges. In April last, Mr. Fiotcher, Imperial Entomologist, inspected all the sericultural 
stations and has submitted a report which is now under consideration. In accordance with his advice it is proposed 
to oontinue the production of disease-free seed, and, as soon as there are indications that the demand for such seed 
Is mote than the existing seed-rearing stations can supply, to open a newone in the Malda District. The Imperial 
Entomologist has kindly undertaken that experiments in breeding a suporior hybrid race of mnltivoltine silkworms 
will be made at Pusa. AU expenses connected with the Sericultural Sohool at Rajshahi are now borne by Govern¬ 
ment, but tho management is still vested in a local committee. Owing chiefly to the difficulty of finding a com- ' 
potent master, the sohool has not been a great success. Ultimately it may bo found necessary to give it a more 
praotioal oharaoter by attaching it to one of the seed-rearing stations- t 

'Entomology and mycology. 

17. For the Btudy of the inseot pests and the fungus diseases of crops, the Department has at present only two 
collectors on pay of Bs. 60—j—75 a month. The Lieutenant-Governor recognizes that thia provision is inadequate 
for operations on the large scale which alone can be effective. Officers are required with high training, active intelli- 
gence.^pnd taot to secure the willing co-operation of large bodies of raiyats. When such officers are available, the 
Lieuteiiant-Govemor will be ready to move the Government of India to sanction the.appointment of an Entomolo¬ 
gical Assistant and a Myoological Assistant on a suitable salary whioh may perhaps be intermediate between that of a 
Farm Superintendent and an Agricultural Supervisor., 

Additional staff requirements. 

18. The additional staff required by the Department includes two more Agricultural Supervisors, the Entomolo¬ 
gical and Myoological Assistants just mentioned, a second Superintendent of Sericulture when a new seed station is 
opened in Malda District, and a number of fieldmcn demonstrators. Sir Bampfylde Fuller estimated that twelve 
fieldmen demonstrators would be required to begin with, but although six passed apprentices are now acting tempor¬ 
arily in this capacity, none of them are yet sufficiently trained to he worthy of permanent appointments. Now that 
all the agricultural stations are in regular working, a sufficient number of trained demonstrators sbonld soon be avail¬ 
able. The Lieutenant-Governor has regretted to notioe that the amount of work done by Associates during the past 
five years is not very considerable, hnt recognizee that this is largely owing to the want of supervising officers; he hopes, 
however, that this want will soon be supplied. T) 

Associates and Co-operative Societies. 

19. In addition to assisting Associates, the Lieutenant-Governor desires that the services of demonstrators 

may he occasionally lent to Co-operative Societies, the members of whioh show keenness in introducing agricultural 
improvements. In this connection. Sir Lancelot Hare considers that the greatest benefit is to be expected from 
close communication and active mutual assistance between the Registrar of Co-operative Credit Societies and the 
Director of Agriculture.” „ 


To this it is only necessary to add that in regard to improvement of cattle, the Government has ordered a com¬ 
plete survey to he made of the working and milch cattle of the province and oi the conditions affecting their breeding 
and maintonanoe. Thia work will he taken up as soon as an officer can be found competent to make the enquiry. In 
regard to poultry improvement, considerable success has attended the efforts to introduce good breeds into the 
Lnshai Hills and arrangements are being made to develop this work and to extend it to the'Khasi and North Cachar 
Hills. Substantial progress has been made with the breeding of a good stamp of poultry suitable for raiyats in the 
plains. The central breeding station at Dacca is under the oharge of Mr. Meggitt and arrangcmentaTor starting'snb- 
sidiary stations are being completed. 


n.— DEPUTY DIRECTOR, DACCA. 

(A. 6. Birt, B.Sc.) { 

The Deputy Director ol Agriculture is in charge of the’following:—} 

L Dacca Agricultural Station, Eastern Bengal. 

2. Burirhat „ „ „ „ 

3- Rajshahi „ „ „ „ 

4. Jorhat ,, ,, Upper Assam. 

5. Central Seed Depfit, Dacca. 

6. Demonstration work in the southern parts oi the province. 

7. The Entomological Section. 

y - 1. Dacca Agricultural Station. 

The work at this station has in the past been mainly oi a preparatory nature. Much time was necessarily taken 
up in clearing and laying out the land, the greater portion of which was originally jungle. 
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The soli of the high land having proved to be extremely uneven in character, the laying down of large areas 
under experiment has been up to the present impracticable. However, a oertain amount of preliminary work has 
been done, and this, together with future lines of work, will be described in the following paragraphs i— 

Investigations on the improvement of the soil of the high land areas in collaboration with the Agricultural Chemist.— 
Preliminary expenmente indicate that the application of lime and bonomeal in oon junotion with green manuring effect 
a very great improvement in this soil both physically and chemioaily. Two series of experiments have therefore been 
laid down this year in duplicate on four aores of typioal high land, the object being to study the effeot of lime in large 
and small doses used alone and in conjunction with bonemeal and oow-dung. One series will include green manure 
in the rotation every second year. This experiment has been laid down for six years. 

Jh oonneotion with the above experiments it is proposed to oommenoe a series of cultivation experiments to 
ascertain how far the water-holding capacity of the soil in the oold weather oan be improved by deeper ploughing 
and thorough surface cultivation. ° b 

Winter paddy .—The experiments in progress inolude manuring, transplanting, and spaoing. Results obtained up 
to dato indicate that soluble manures suoh as saltpetre, oalolum nitrate, sulphate of ammonia, etc., are not profitable 
owing to their liability to be washed out by flood water. The best results have been obtained from the application 
of small quantities of bonemeal and by the ploughing in of green manure crops. 

With regard to transplanting experiments the results Indicate that a considerable reduction in the number of 
seedlings per aore oan safely be made without danger of diminution in outturn. 

Future work will oonsist In further experiments with bonemeal and green manures with and without the appli¬ 
cation of lime, the more soluble artifioials being excluded as unsuitable under the prevailing conditions; the continua¬ 
tion of the planting experiments with speoial reference to the seed rats in the seed-bed and the effect of early and late 
planting on the quantity of seedlings required ; and the growing of fairly large areas of selected varieties for seed 
distribution. 

Sugarcane .—A small area of the local variety of oane put down two years ago, having done remarkably well, 
several varieties (including Striped Mauritius,Tanna and Barbados varieties) were brought down last year from Jorhat 
(Dpper Assam) and planted alongside the local varieties. The results were so encouraging that this year the greater 
portion of the orop has been out up for seta and about five acres planted. It is proposed to oompare the yields of 
the imported varieties with that of the local variety this year for the first time. Future work will depend largely on 
tho results obtainod. If the yields indicate that sugarcane is likely to prove a profitable orop on thia type of soil, re¬ 
gular trials of varieties will be made and the question of method of planting and manuring will be gone into. 

Green manures .—Work on green manures is being carried out with the Agricultural Chemist and the Economic 
Botanist. Investigations made up to the present prove that dhaincha (Sesbanea aeuleata ) is superior to sann ( Crota■ 
laria juncea ) on both high and low land on account of weight of green matter and nitrogen per acre, and also rate of 
deoay when ploughed in. , 

It is proposed to extend thefwork to inolude other leguminous plants found growing wild in the looality. Up to 
the presont an ideal plant has not been found for the green manuring of winter paddy on Tow land. Dhaincha has been 
used up to date, but its growth is arrested by water-logging, and the weight of plant ploughod in is comparatively 
small. The aim is to discover a plant which will stand a oertain amount of water-logging in its earlier stages. 

Fodder crops. —Joar (Sorghum) has proved to be the best fodder orop for the rains, but as grazing is abundant 
during that season efforts are being mainly directed to discovering a orop which would come in during the oold 
weather. The sowing of several crops has been tried, for example, iheshari ( Lathyrvs salivas) and sann on the winter 
paddy land as catch crops to oome on after the paddy is harvested, but up to tho presont time have not been 
successful. This is praotised to a very limited extent in some parts of the provinoa and is worthy of very much 
wider application, if suitable orops oan be found and the right time for sowing ascertained. Experiments with 
this object in view will be continued. 

Trials of implements, etc .—A considerable number of implements new to tho provinoe, including Ransome, 
Meston and Hindustan ploughs. Planet Jr. horse hoes and hand hoes, bullook hoes, ohnin pumps, etc., are under trial 
on the farm. As a result of these trials the Department has been able to reoommond the Ransome and Meston 
ploughs and the Planet Jr. hand hoc and there is now a small demand for these implements. 

The RanBome plough has been found very suitable for breaking up stiff land, and also for ploughing in green 
manure orops. Several zemindars and large oultivators have obtained ploughs through the Deportment* 

The work of testing any new implements which are put on the market will be continued and tboso found suitable 
for local conditions will be stooked and supplied to cultivators. 

Training of students anil apprentices .—A oourse of training in practical agriculture is being given to three 
students who passed through the Poona Agricultural College, with the objoot of fitting them for the post of District 
Agricultural Officer. The period of training extends to two years and it Js proposed to have not more than four 
students under training, at the same time. The] men selected for training will be'graduates of a provincial 
agricultural oollege. 

The training of cultivators’ sons for the post of demonstrator is being continued. Up to the present four men 
have completed their two years’ trailing at Daoca and have been given temporary appointments as demonetratorson 
Rs. 20 per mensem. Eight men are still under training; four in thoir first and four in their second year. 

2. Burirhat Agricultural Station. ' 

The principal crop under experiment is tobacco. There are also minor experiments frith ground-nuts, potatoes, 
fodder crops, and green manure crops, and also an experiment to tost the’effect of lime In conjunction with green 
manure on this soil. 

Tobacco *—Experiments on the growing and curing of exotic varieties of tobacco have been carried out on this 
farm during the last three years. The object aimed at is twofold—the production of a leaf Buitablo for cigar wrapper 
and the production of tobacco suitable .for the manufacture of good class cigarettes. 

At first there was no success, but during the last two years with careful cultivation and better methods of curing 
undoubtedly superior grades of tobacco have been produced w hich at the present time find a ready sale in the Indian 
market at prices four to five times that obtained for the ordinary local country tobacco. For cigar leaf the var.ety 
being experimented with is Sumatra. This year acres were grown whiob gave a yield cf 18 m&unds 5 seers of 
cured leaf. This was sorted into four grades. A, B, C, and D, according to sizo and quality of leaf, and grades A, B, 
and 0 were sold to a Madras firm at the following prices. Grade D was not valued, as it was considered useless for 


wrapper:—] 

Quantity. 

Mds. Seers. 

Prioe. 

Re. A. r. 

Ri. Am 

Grade A • 

. ia 

20 

at 14 0 

per lb. or 102 8 per mi (of 82 )b».). 

» B • 

. 3 

30 

„ 10 0 

„ 62 0 

it c. 

. 2 

25 

0 12 0 

„ 61 8 ,. M 


The total amount realised was Rs. 1,545 for 1^ acres. Against this the total cost of cultivation *nd curing 
prelusive of rent of land^and supervision) was ouly_Ra. 246-9-9, 
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For the production of cigarette tob&ooo the chief varieties grown are American, but several TnrklsE varieties 
have also been tried. The curing of this class of tobacco at Burirhat has been much improved by the introduction 
of fite-euring the object being to produce tebacoo of a light colour and mild flavour. 

The bulk of this year’s fire-cured tobacco has not yet been sold, but for a small quantity of Turkish cigarette 
tobacco (about 1 maund) Rs. 85 per maund have been obtained for the first grade and Rs. 65 for the second 
grade from a firm in Bombay. 

The above results are decidedly encouraging. No doubt the high prices obtained for the above are due to 
some extent to the import duty on tobacco, yet it is obvious that manufacturers would not buy this tobaoco if it 
wore not suited to their purposes, whatever the import duty might be. 

The present lines of work sill be continued with the object of producing the best possible Sumatra leaf by suitable 
cultivation and curing. For cigarette tobaoco seed of white hurley has been imported from America and a fairly large 
area of this variety will be grown for further experiments in fire-curing. 

Other experiment*. —Ground-nuts and potatoes have been tried on a small scale with indifferent results. Both 
these crops are liable to disease on this farm. Ground-ruts will be planted wider between the rows next year so 
that more interculture can be given. 

Cow-peas and dhaincha are being tried as green manure crops and both do exceedingly "well. 

Joar has proved to be an extremely useful fodder crop in the rains and earlier part of the cold weather. 

For winter fodder, a small area of Guinea grass has been put down for trial. 

The soil haring been found extremely poor in lime, an experiment to test the efficacy of lime applied in small 
doses annually in conjunction with green manuring has been laid down at the instance of Mr. Meggitt. It is proposed 
to grow tobacco annually on one of the lime plots to study the effect of the lime on the quality of the tobacco. 

. 3. Eajshahi Agricultural Station. 

Experiments at Rujshahi include sugarcane, jute, potatoes, winter paddy, and ground-nuts. 

Results up to date show that the Dacca gandari variety of sugarcane is superior to the local variety in quality 
of juioe and yield of sugar per acre, but its germinating power and resistance to water-logging are inferior, and this 
is a serious drawback to it in a locality like Rajshahi where there is likely to be shortage of moisture at planting 
time and exooss of water during the rains. - 

Work with jute now consists in growing fairly large areas of varieties selected by the Fibre Expert for seed. 

Experiments with potatoes have demonstrated the superiority of the Darjeeling variety and have Bhown that 
with careful cultivation a crop of two hundred maun da or more per acre can be grown without irrigation. 

Manorial and planting experiments with winter paddy have not been successful owing to the difficulty of 
controlling the water-supply. Ground-nuts have proved a failure owing to water-logging. 

As a portion of the farm is to be taken up for the construction of a railway, it is proposed to abandon the place 
as an experiment station. At present the drainage system in the vicinity of the farm is in a very bad state and the 
land is liable to sudden floods in the Tains. 

After the construction of the railway and the improvement of the drainage it is proposed to make the farm the 
head-quarters of the District Agricultural Officer who will use the land for demonstration purposes. 

4. Jorhat Agricultural Station. 

The two chief lines of work at Jorhat are experiments with sugarcane and investigations into the treatment of the 
soil, both of which are being done with Mr. Meggitt, Agricultural Chemist. 

There are also min or experiments with ground-nuts and potatoes. 

Sugarcane .—Experiments during the past three years have shown that the striped Mauritius variety is superior 
in all respects to the local varieties, and that some varieties imported from Barbadoes are also suitable for this locality. 

The future lines of work will be the further testing of varieties, trials of various methods of planting with the 
superior varieties, and manorial trials with the object of economically raising the outturn of sugar per acre. 

Soil improvement experiment *.—This work is being conducted on very similar lines to that at Dacca, the soils of 
the two places being very similar in Borne respects, notably their poverty in lime and phosphate. The Jorhat soil 
is, however, very much better physically than the Dacca soil, being more retentive of moisture in the cold weather 
and lighter in texture. . 

Preliminary experiments showed the marvellous effect of lime on this soil and consequently liming has been made 
the basis of the experiment. It is being applied in varying quantities with and without bonemeal and cow-dung, 
while green manuring is being introduced into one series of plots. 

The experiment has been laid down for six years. 

Ground-note have grown well during the lost two years, but great difficulty is found in protecting them against 
rats. It is proposed to continue experiments with this crop, and, if it proves a financial success and a local market 
oan be found, to induce cultivators to take up its cultivation. 

Potatoes have been successfully grown on a small scale as a demonstration rather than as an experiment in 
order to introduce the crop to the locality. 


5. Central Seed Depot, Dacca. 

The seed depfit was started about three years ago with the object of supplying pure seed of high germinating 
power to the general public. Up to the present the demand for such seed has not been large, but it is gradually 
increasing as the depdt is becoming bettor known. 

The chief work of the seed depdt op to the present has been to stock seed of crops new to the province and also 
special varieties of crops grown in certain parts of the province for which there is a demand in other districts. 

In this way quantities of potatoes and special varieties of jute and paddy seed have been distributed. Improved 
Implements are also distributed from the depdt. In future the chief duty of the depdt will be to distribute special 
varieties of seed recommended by the Department-. 


6. Demonstration Work. 

A commencement has been made with demonstration work on the use of bonemeal for paddy in the Dacca Dis¬ 
trict, and this work will be further extended in future. The demonstrations are being carried out on cultivators’ 
holdings by four demonstrators under the supervision of an Agricultural Supervisor. 

The results obtained on the aus paddy crop were in some cases astonishing, increases of more than 100 per eent. 
being recorded by the use of 3 mauncU of bonemeal per apre. The effect will also be measured on tho winter p«ddy 
Ctou. 
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Potato demonstrations in four distriots, viz, t Dacca, Mymensingh, Rajshalii, and Pabna. are being earned on 
during the present cold weather. 

. Demonstrations in the Assam Valley will be oommenoed with the object of introducing the striped Mauritius 
variety of sugaroane and the cultivation of potatoes to the notice of cultivators. 

While on tour the demonstrators will show the use of improved implements, such as the Meston plough and 
Planet Jr. hoe, in the cultivation of the crops to be demonstrated with. 

As far as possible, advice and help will be given to agricultural correspondents and others who wish to make 
experiments on their own aooount. 


7. Entomological Section. 

At present there ia only a oolleotor on Rs. 60 to Re, 76. His time is largely taken up in visiting plaoes from 
whioh reports of insect attaok are sent in. 

Two speoinl pieoes of work are in progress and will be oentinued ; one is the prevention of the mango weevil 
and the othor the Investigation of the disease of paddy termed “ ufra.” » The results of the investigations into the 
disease up to date tend to oonfirm the suspicions that in somo plaoes it is eaused by inseot attaok and in other plaoes 
by a fungus. 


III.—DEPUTY DIRECTOR, SHILLONG. : 

(J. N. Chakbavarty, B.A., M.S.A., Agricultural Supervisor in charge.) 

1. Upper Shillong Farm. 

Potatoes. —Trials of new vareties will be continued. Past experience having shown that it is impossible to keep 
any variety altogether free from disease, fresh seed of the variety which has so far proved to be most immune will be 
imparted direotly from England and grown on as large a scale as practicable for sale as seed. The experiments 
contrasting (1) cut sots— v —whole sets and (2) methods of planting, will be continued. The manurial and spraying 
experiments having given definite resulte have been discontinued. The experiment in planting sprouted tubers was 
abandoned, having yielded no useful results. A now experiment has been started to oompare summer grown with 
winter grown seed, the usual loeal praotiee being to save seed from the summer grown crop; this will bo oontinued. 

Fodder crops. — Maize. —New varieties will be tried and improvements in cultural methods (use of drills for sowing 
. and of bullook hoes for interoulture) will be attempted. 

One of the loeal grasses ( V. langlylli ) has proved a good fodder orop and its cultivation will be extended. Each- 
leana mexicana and other new fodder orops will be tried. 

Soybean. —Different varieties are being grown for trial. 

Treatment ol soils. —There is a large area of marshy land on the farm whioh is being gradually reclaimed by 
draining. An experiment to test the effeot of liming will be tried on a email scale. 

Cattle-breeding. —The breeding of Patna bulls for the Kbasi Hills will be continued. 

Sheep-breeding. —The orossing of Khasi ewes with Dumba rams has already given encouraging results and this 
will be continued on a larger scale. 


2. Rangpur Demonstration Farm. 

This farm has been taken over by Government from the 1st August from the local Agricultural Association and 
is to be used primarily as a demonstration and seed farm. Improved varieties of jute, paddy, potatoes, and sugarcane 
are to be grown for demonstration and seed. Growing of cow-peas for green manuring will be continued. 

Sugarcane .—Striped Mauritius, striped and yellow Tanna and Dacca gandari will be oompared with the local 
sugaroane. Joar, oats, and peaa will be grown for fodder and an attempt will be made to introduoe t hese orops among 
the raiyats. s 

3. Fruit Garden, Shillong, 

Experiments to test the suitability to the Khasi Hills of various kinds of fruit trees grown in temperate climates 
will be oontinued. Special attempts are to be made to develop suitable varieties by grafting foreign varieties on native 
Btocks and by selection. 

* ' Sericulture .—The rearing of European silkworms will be oontinued. Throe Khasi boys trained at Rajshahi at 
Government expense are expeoted to start rearing on their own account during the next two years. 


. 4. Demonstrations. 

The main feature under this head is the appointment of a District Agricidtural Offioer lor Rangpur during the 
present year. It will he the first duty of this officer to closely study the agricultural conditions of the district and then 
to demonstrate on raiyats’ holdings improvements recommended by the Department He will spend most of next 
year in making an agricultural survey of the district. Demonstrations commenced by tho Agricultural Association 
wiU be continued, including the introduction of Dacca gandari sugaroane and the advantages of green manuring for 
potato cultivation. 

In the Khasi Hills previous demonstrations of the use of bonomoal (without the addition of any soluble manure) 
as a fertiliser for winter paddy have yielded enoouraging results, and this work will be continued on an extendcdsonle. 
The benefit of spraying potatoes with Bordeaux mixture will bo further demonstrated. The grafting of fruit trees is 
being taught to owners of orchards in the Khasi Hills and null bo continued. The trial of Buri cotton m oertaui bill 
tracts will be continued. 


IV.—FIBRES. 

(R. S. Finlow, B.8o., F.C.S.) 

I. Short account of work completed or in progress .—In collaboration with the Reporter on Economio Produots— 

(а) The preparation of a final account of the classification of the races of jute is almost complete and will be 

published at an early date. 

(б) An account of the results so far obtained frotn experiments In the cross-fertilisation of jute is now ready fot 

the Press. 
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2. 'The experiment* with the object of investigating'the’possibility of the improvement of jute by selection were 
continued during the year. Previous results showed considerable differences, chemical and microscopical, between 
the fibre produced from different races groan in the same field, and it seemed possible that a method of selection might 
be based on these differences. Later results, ho sever, indicate that the effect of soil, climate, etc, both on the chemi¬ 
cal composition ana on the microscopical structure of the fibre, may also be considerable. The observed variation 
in chemical composition dne to ooe or both of these causes, in the case of jute, amounts to 9 per cent, of cellulose 
or about 15 per eeut of the total oollulose content of (he fibre. Pot-culture trials are now being carried out with the 
object of definitely deciding whether variation in composition of the fibre is entirely caused by environment or whether 
a portion of it is due to a hereditary capacity in some plants for producing superior fibre. It is interesting to note 
that (ID. hlell, (rids American Forestry Quarterly, Volume VIII, JKo. 4.) has observed similar differences in the 
microscopical structure ot the wood of Californian forest trees. In the abovenamed Journal he quotes results 
obtained for the wood of the Californian walnut {J uglant californica). 

3. (a) Preliminary trials on a email scale with flax in Assam have given encouraging results as regards both straw 
aud grain, and it is now practically certain that a block of about 6 acres will be put down at Baihata in the coming 
season. 

(6) A set of plots designed to throw light on the manurial requirements of flax was, with the approval of the 
Inspector-General of Agriculture, laid down at Pusa in the season 1910-11. The series included farm yard manure, 
green manure, and mineral fertilizers Unfortunately the appearance of dodder has readored it advisable to discontinue 
the cultivation of flax at Pusa for a time, but the work may be oontiuued at Dooriah. 

(c) No time has been available for systematic work on tho remaining items in the last programme submitted to 
the Board. It has however been possible to make certain observations on the conditions affecting the speed of the 
process of retting in the extraction of fibres like jute, flax, sann, hibiscus, etc. Some useful information has also been 
gained regarding possible sources in Assam, of material suitable for paper-making. 

Programme of Work. 

(a) The preparation of a monograph on jute will occupy a considerable amount of time. 

(b) In collaboration with Mr. Bur kill, the experiments in the hybridization of jute will he continued mid, if possible, 
brought to a conclusion. 

(e> The work described in paragraph 2 above will be continued with the view of completing the investigation 
into the possibility of improving jute, and other best fibres, by selection. 

' i_ (<0 The extension of flax cultivation into Assam will receive attention. 

(e) The following jtems which have appeared in former programmes will be taken np systematically as soon as 
opportunities occur:— 

(1) Study of retting of jute. 

(2) Investigation of heart damage in jute. 

(3) Investigation of sources of material for paper-making. 


V.—AGRICULTURAL CHEMISTRY. 

(A. A. Meggxtt, B.So.) 

- 1. TFori on mg arcane in collaboration with Mr. Birt win be continued. —Up to the present the work has consisted 
chiefly of varietal trials with the object of finding varieties superior to the local canes and suited to local conditions. 

As a result of very careful comparative study along several lines, eg., weight of cane per acre, composition and 
purity of juice, germinating power, relative rate of growth, ratooning and tillering powers, comparative rate of ripen¬ 
ing, uniformity of ripening amongst individual varieties, freedom from disease, tendency to split, or excessive 
lodging, it is found that the variety best suited to the conditions is striped Mauritius, followed closely by some of the 
Barbadoes seedling canes. 

Striped Mauritius is being actively disseminated, while the distribution of other varieties is being poshed as their 
suitability is proved. Planting experiments are now being instituted, with which will be combined later on manurial 
work, the object being to increase the outturn per acre as far as such is distinctly profitable. We are convinced that 
the problem of cloee versus wide planting of cane is intimately connected, especially on poor soil with the manorial 
treatment. 

2. Investigation of local soil problems with Mr. Birt. —Many large tracts of soil in Eastern Bengal and Assam 
present interesting and peculiar characteristics, being very deficient in calcium carbonate, acid in character, often 
extremely poor in total as well as available phosphorio acid, and more or less deficient in nitrogen and organic matter. 
It is extremely difficult on such land to grow cold weather crops, and though this is connected in some cases with lack 
of moisture, this is not the only cause. Special studies are being made with regard to reaction, chemical and physical 
characteristics, with a view to the gen oral amelioration of these soils. Their requirements for lime, phosphorio acid, 
and organic matter with special reference to the correction of acidity where it exists, and to the improvement of their 
permeability in some cases, and the retentive capacity for moisture during the cold weather months, are being worked 
out, and field experiments on a large scale have been laid down in this connection. 

Results to date show that the effect of adding lime and phosphoric acid as bone meal, and the incorporation of 
green manure has proved to be pronounced on the rabi cropping, the effect of lime alone in some casee being to pro¬ 
duce an 8 to 12 annas crop where none would grow at all before. Extreme poverty in calcium carbonate and phos¬ 
phorio add would appear to be the chief limiting factors in many of our soils. 

In some cases the effect of green manuring without lime, while showing an improvement in cold weather crop¬ 
ping, has not been great as might have been expected. Relative to field work, laboratory “work will bo undertaken 
to determine the effect of the manures used on crop composition, in connection with a study of the requirements of 
various crops and removals of plant food, aud the subsequent adoption of suitable rotations, and that form of 
manorial practice best calculated tr^supply crop demands at the least cost, while leading up to the Bull's general and 
permanent amelioration. 

3. Wort on some phases o/ the pnfilcm of green manuring with Messrs. Birt and Hector. —In connection with the soil 
problems, green manure crops are required to meet various conditions, eg., of soil, of period and season of growth, 
of power to resist water-logging, etc. 

Bo far this work has been confined to a study of two crops, dhaincha (Seebanea aculcatu) and sunn hemp (Crofci- 
laria juitcen), the lines of comparison being weight of green matter produced per acre, weight of dry organic matter, 
weight of nitrogen contained in the crop, root range and comparative nodulo development, facility of incorporation 
with the soD, and relative rate of decay after ploughing in. Results to date show that both do well but that 
dhaincha in Eastern Bengal easily leads on all counts. 

This work will be extended to other green legume crops to meet various requirements. 


12 
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^ Work on the nutrition of the winter paddy crop —Object; to Ascertain jts food require men to and tho period of 
growth daring which the individual food factors are chiefly required and absorbed. The crop lives its life under such 
extraordinary conditions as regards water, that any manorial work to be done must be very carefully considered to 
ensure the most econo mical use of the manure used. It is proposed to study the matter from a series of samples 
consisting of entire plants taken throughout the whole growing period of tho crop, from typioal winter paddy land 
normally producing a good average outturn per aore. 

6. The Kadamara dteeaee of paddy wiU be considered ,—This disease causes much loss in oertain parts of the pro¬ 
vince and is apparently due to acidity as a result probably of excessive butyric fermentation in the presenoe of 
muoh organic matter, a deficiency of calcium carbonate^ and insufficient aeration. 

After the necessary chemical examination, remedial measures based upon it will be proposed. 

S. Routine analytical work. 


VI.—ECONOMIC BOTANY. 


(A. G. Bibt, B.So., nr charge.) 


1. The laying out of about 14 acres of land as a botanical area has been completed. About 4} acres is reserved 
for fruit, while the remainder is intended for the cultivation of the various orops under investigation. A six-feet 
diameter puoea well has been sunk to irrigate the fruit area and it is proposed to oonstruot two more similar well 
as funds are available. 

2. Rice .—A collection of the more important varieties of aus and Oman rice in the provinoe has been made and 
these are being grown for selection work. This work trill be continued, selection being made on the single plant 
system with the object of isolating superior races. 

3. Tile, mustard, pulses and chillies .—A survey of these orops is being made, and for this purpose a large number 
of varieties of each have been collected from all parts of the provinoe. 

4. fruit—Experiments have been commenced with the object of determining shat fruits can be grown success* 
fully in Dacca District. 

The following fruit trees have already been planted out in the fruit area 


1* Mangoes . 

2. Tich In . 

5. Guava . 

4. Pomelos , , 

6. Limes . 

6. Citrus 

7. Custard apple ■ 

8. Bullock's heart 
D. Pineapples 


S varieties. 

4 . 

1 variety. 

5 varieties. 

i n 
* . 

1 variety. 

1 M 

7 varieties. 


A large number of several varieties of citrus stooks are being brought from the Khasl Hills for orange budding 
experiments. As most varieties of oitrus have been found to be immune to the orange disease which is rife in the 
Khasi Hills, the object of the budding experiments is to find a suitable stock on whioh to bud arangea whioh it is 
hoped will then be also more or less immune to the disease. 

5. Green manure plants .—In collaboration with the Agricultural Chemist and Deputy Director of Agriculture 
investigations as to the suitability of various plants for green man ore are in progress. 

In this connection a large number of leguminous plants, both cultivated and wild, are being grown for observation. 
This work will be continued. 

0. Herbarium .—A commencement has been made to form a reference herbarium of the more important culti¬ 
vated and wild plants of the province. The collections will be gradually extended. 

7. Mycology .—At present the staff consists of the Colloctor on Rs. 60 to Rs. 75. He is chiefly engaged in 
collecting specimens of fungi which are forwarded to the Imperial Myoologist. 

Special investigation will be made into a disease of paddy termed “ ufra " and also a betel-nut palm disease which 
has recently appeared in the Goalpara District. 


8.—BURMA. 


(H. Clayton, I.C.S., OfficiatingDireotoh of Agriculture.) 

The following are tho chief lines of work proposed for 1612-13. Special efforts will be made to get the Depart- 
ment into close touch with the agricultural population of the provinoe. The oo-operative societies now numerous, 
will be utilised as far aa possible aa intermediaries for this purpose. 


I.—DEPUTY DIRECTOR, NORTHERN CIRCLE. 

(E. Thompstone, B.So.) 

Mandalay Agricultural Station. 

1. Paddy .—Experiments with this cereal include (a) manorial cultivation with locally available manures, artj- 
ficia! manure® including Kitrolim and green manure® a® mentioned in previous programme® ; (6) tnala of 
varieties ; (<?) selection, production, and distribution of seed of approved varieties. The following experiments were 
started this year, and will continue during 1912*13:— 

(i) Rotation and cultivation experiments. 

(»V) Methods of sowing and planting. 

(Hi) Water measuring experiment®. 
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2. Wheal— The experiment* with this crop will be reduced in number* owing to the unsuitability ot the soil 
Some of the more promising once will be continued aa previously. Seed will be prod need u in previons jreenu 

3. Colton —The work proposed in tbe programme (or 1010 will be continued. x 

4. Ground-nuts. —These wilt be cultivated (or coed purposes only. 

8. Jo war and maizs .—Selection and classification oi indigenous and exotic varieties. 

& P sos ond beaiu .—Classification in tbe field oi tbe large number of indigenous varieties as previously. 

7. Experiments in trait culture already begun will be continued. 

8. Other crops. —In rotations and on land which is being brought under cultivation or which is not required (or 
experimental purposes. 

0. Implements, — 1 The s impler ones will as previously oontinue to be manufactured in the (arm work-shop. Several 
new ones will be imported and tried, and approved types will be brought to the notice of cultivators. Government 
has approved of a scheme for the importation by this Department of approved but cheap types of agricultural imple¬ 
ments. These will be stored at the Mandalay station for sale on easy terms to cultivators. 

10. Seed—Selection, improvement, production, and distribution with sa many crops ss possible will be eon tinned. 

1L Tgungya experiments already begun at a branch of this farm at Xhandaung will be continued. 

12. Demonstration at approved oentres. Work at two places has. already been commonoed on rented land- 

13. Poultry-breeding which has met with some success will be continued and extended. 

14 Educational —(a) Conduct of classes and short oonrees of practical instruction for the farm staff and others 
desirous of attending. 

(i) Training of agriculturists for district work. 

(e) Collaborating with tbe Educational Department in respect of school gardens, nature study, etc. 

15. District work. —This will include tours in connection with agricultural enquiries, assistance to rural societies 
and to teachers starting school gardens. Attention to outside experimental work and demonstration plots. 

18. General work. —The writing of notes, leaflets, etc., the collection of seeds and economic products, and the 
supervision of the Botanical and Entomological Departments. 


IL—DEPUTY DIRECTOR, SOUTHERN CIRCLE. 

^ (A. McKerral, M.A., B.So.) 

(t) Ematcii Agricultural Station. 

1. Thirty acres of the farm have now been laid out in i aero plots. These are being standardized by uniform 

cropping with one variety of paddy whioh will be continued during 1912-13. __ 

2. Experiments with improved implements—ploughs, winnowers, and reaping machines—will be conducted. 


(tt) Agricultural Surveys. 

These are meant to obtain accurate information as to general agricultural practice and economy, the knowledge 
so obtained to serve as a basis and guide for future work on experimental stations. The Districts of Myingyao and 
Sagaing have been completed. Yamethiii is now in hand and will be completed in October 1911. Daring 1912-13 the 
survey of tbe Hanthacaddy District will be undertaken. 

(tit) Economic Surveys of Plant Varieties. 

The object of these is to classify the varieties of the ohief cultivated crops according to their botanical structure, 
their general habits of growth and their eoonomio qualities. The work is meant to enpply information which shall 
serve aa a basis for plant breeding and improvement and to furnbih purecultmes for that purpose- During 1912-13 
the following surveys will be commenced:— 

(а) Tbe Lower Burma paddies at Hmawbi. _ 

(б) The Burmese sessamums on a plot of land to be acquired for the purpose in the dry zone area. 

(i») District Work. 

This will consist in -the Introduction of new staples, the extension of cultivation of already existing ones, and 
advice on agricultural matters generally to district officers. During 1912-13 an attempt will be mado to introduce the 
cultivation of arhar [Cajanus indicus ) into the Thayetmyo District. 


m.—AGRICULTURAL CHEMISTRY. 

(F. J. Wabth, M.So.) 

The work of the Agricultural Chemist will comprise.:— 

1. The chemical examination of paddy mill products .—This work has two main objects. First,—the determination 
of the qualities in rice which favour good milling and second,—the discovery of the rice varieties which are least 
likely, when milled, to cause beri-beri, which disease has been attributed to the lade of nitrogen and phosphates in tbe 
grain at present exported from this province, 

2. The chemical examination of some paddy varieties grown on the Mandalay station and in pots. A certain 
amount of preliminary work has been done during the past two years under this head. The objects of this enquiry 
are to determine the normal amounts of plant food absorbed by different varieties and to observe 'the effect of 
manures on the organic and inorganic composition of the plant. 

3. Paddy irrigation .—The following enquiries have been commenced:— 

(a) Chemical examination of some irrigation waters. This is a continuation of tbe work tonohed upon in tbe tilt 
report. 

(() A study of tbe changes which"water undergoes when used for irrigation. Tbs object is to determine how far 
Irrigation helps to fertilise and aerate tbe paddy crops. 
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4. Paddy soils. -An examination of the chief paddy soils of Burma. This work, which includes chemical analyses 
and pot cultures, is now in progress and will probably be considerably extended. The object of the enquiry is to 
p^rt icTi^r wiLT 11 * 11 ™ ferUUty ° f 111886 80lK “ d 10 ‘■ soerUlin whether any particular varieties are specially suited to 

.. £ OassificaHo^ol the chief soOsol the rbmriA.aiXs*«cl.-This work is being undertaken in cooperation with 
connexion with the agricultural survey of the district. The analysis of the typical soiU of the 
Meiktua Distnot was completed last year and will appear in the settlement report. 

, °f Taungya soils .—This enquiry involves mainly chemioal aualyses and has beeu undertaken by older 

of the Local Government. J 

7. A senes of experiments on the utilization of slaughter-house products as manure will be undertaken. 


IV.—ECONOMIC BOTANY. 

The Botanical Assistant will be engaged on the following work in collaboration with the Deputy Directors. 
Northern and Southern Circles :— 

1. Crop surveys — • 

(a) Completion of the pea and bean surrey. 

(&) Survey of the Lower Burma paddies. 

(c) Survey of the Burmese sessamums. 

2. Continuation of the study of the oils of Burma. 

3. Collection and preparation of eoonomio products and specimens. 

V.—ENTOMOLOGY. 

The Entomological Assistant will be engaged on the following work under the supervision of the Deputy Direotor 
of Agriculture, Northern Circle:— 

1. The work of the past year in studying and advising on crop pests will be oontinned. 

2. Experiments on white-ants, brown cotton coooidos, and other insect pests will be continued. 

3. Eri-silk cultivation will be oommenced at the Mandalay Agricultural Station on a small scale, the objeot being 
to ascertain the effect of the climate on the worms. 

4. Classification of insects. 

5. Introduction of the parasites of the ootton boll worm. 


VL—GENERAL. 


The issue of leaflets and bulletins as occasion arisea 


9.—NORTH-WEST. FRONTIER PROVINCE. 

(Superintendent op Farm?, W. Robertson Brqwn.) 

Agricultural Stations. 

Peshawar . . ..100 sera. 

H&ripur.. 20. 

Fruits. —The distribution of plants of superior local and imported varieties of fruits which grow in the North- 
West Frontier Province and the encouragement of fruit culture in suitable districts. The continuation of work in 
the introduction of wood-wool for the packing of fruits. 

Wheat. —The continuation of work in connection with the classification of the wheats of the North-West Frontier 
Province. The carrying out of trials, in the districts of the province, of th9 pure Punjab types of wheat nhich showed 
outstanding merit in the Peshawar trials in 1910. Trials of some of Mr. Howard’s Pusa wheats. 

Sugarcane. —The examination of the local varieties and the continuation of the trials of imported kinds. 

Cotton. —The continuation of the examination and trials of North-West Frontier Frovinoe cottons and a further 
trial of American and Lyallpur selected kinds. 

Jouxtr .—The distribution of seed of Sorghum succharotum, and Sorghnm “Lyallpur Sweet." These varieties 
were markedly superior to the Peshawar Sorghums in 1911 trials. 

Maize. —The continuation of the trials of local and American varieties. Efforts will be made to regenerate certain 
American varieties which were successfully introduced many years ago but which cannot now bo procured pure. 

Tobacco .—The continuation of the selection of superior local typos of A T icotiana ruslica. The trial of imported 
kinds. 

Chillies. —The continuation in the selection of superior fruiting types and in the trials of imported kinds. Investi¬ 
gation as to the predisposing cause of the periodical recurrence of the disease, “ CoUototrichum nigrum.” 

Other crops. —Oats from Behar, England, Australia, and America will be tried in 1911-12. Soyboans and ground¬ 
nuts will be given further trial. — 

Implements. —The continuation of the trials of labour-saving implements and the introduction of some of 
these where conditions are favourable. 

Tillage and cultivation _The continuation of the trials in deep versus shallow ploughing and tbo trials in methods 

of cultivating sugarcane, cotton, red pepper, tobacco, maize and other crops which are important in the North-West 
Frontier Province. 

Entomology. —The establishment of a working collection of the more important, useful and injurious insects which 
affect farm and garden crops in the North-West Frontier Province. A small museum is to be attached to the Pesha¬ 
war Agricultural Station, and an agricultural assistant, who has been trained in Entomology at Pusn, will be in charge. 

Shows and demonstrations.— The exhibition at shows and fairs of superior varieties of agricultural produce, and 
the demonstration of the usee of improved agricultural implements. 

Poultry. —The breeding and distribution of Buff Orpingtons—-the breed which has been satisfactory at the Pesha¬ 
war Agricultural Station. 
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10.—MYSORE. 

(Leslie C. Cole hah, Ph.D.) 

I. — Agriculture. 

The experimental work on the {arm has chiefly to do with the three important crops, ragi, paddy, and sugarcane. 
The experiment* originally planned by Dr. Lehmann have been, for the most part, continued, but here and there 
necessary modifications hare been made. As more land has, through continued cropping, come into condition for 
experimental purposes, additional experiments hare been and are being begun. The Government ha* just sanctioned 
'an increase in the sire of the farm of 20 acres (10 of wet land and 10 of dry land), but the land has not yet been 
acquired. The additional wet land will be utilised largely for tosting varieties of sugarcane and paddy and for growing 
seed for distribution, while the additional dry land area will be partially utilised for the cultivation of ground-nut 
varieties and experiments on the conservation of soil moisture as well as for work on dry land crops other than ragi. 
It is hardly necessary to add that this work will necessitate an increase of the staff. This need will, to a certain extent, 
be filled by the return of an assistant who has undergone two years* training in Agriculture at Cambridge. 

S. Experiments with ragi. —These consist in experiments to asoertain the value of green manures for this crop, 
the best season for sowing the ordinary variety, interculture experiments, the use of the improved ploughs sa com¬ 
pared with the country plough, the use of the eub-surface-packer for the conservation of coil moisture, the rotation 
of ground-nut with ragi, the effect of selecting seed by the salt water method and a comparison of the value of 
green manure with addition of small quantities of phosphates and potash on the one hand with ordinary farm yard 
manure on the other. 

(a) Often manure experiments. —The leguminous crops being used as green manures are sann hemp, cow-pea, 
green gram, black gram, and ovate. The results of the past two years indicate that care most be taken to allow for 

, a considerable time between the ploughing in of the green manure and the sowing of the ragi. The green manure is 
being applied in three different ways t—(1) An early variety of ragi is grown which is harvested in September. The 
green manure crop is then sown and is ploughed in as soon as the early rains come in February or March. (2) The 
green manure crop is sown early in May and is ploughed in hefnre the sowing of the ragi in July. (3) The green manure 
crop is sown with the ragi and is ploughed in either entire or after harvesting the pods, after ragi has been harvested. 

Of all the green manure crops, only cow-pea, either alone or manured with small quantities of potash, potash and 
phosphates, or castor-cake, has; up to the present, had a markedly beneficial effect. As, however, the use of green 
manure on dry lands Is likely to have a cumulative effect, these experiments are being continued. 

(b) Seasonal taxing. — Experiment. —There is considerable variation in the time when ragi is sown in different 
parts of the State and, to ascertain the moat suitable time, sowings are made at intervals from April to August. The 
results for the last two years have been almost completely concordant in their nature and show that yields increase, 
almost uniformly from the April to the August sawings, the best results being obtained by sowing during the first 
week in August. The usual time for sowing is early in July. These results have a very Important bearing on the 
use of green manures, if they are corroborated by later results. Sowing in August will allow of a more thorough de¬ 
composition of the green manure and so Bhonld yield decidedly better results than are now being obtained. 

This Beriee of experiments will be partially discontinued after the present season, the earlier sowings which have 
given very poor results being discontinued. The later sowings will be continued for at least another season. 

(e) Interculture experiments. —In a large part oT the State, ragi is sown in rows five inches apart. This allows 
for practically no interculture after the crop has got up a few inches, fa other parts, however, the rows are as much 
as 12 inches apart end here the small bullock boe is used for interoultivation. Experiments have been just begun to 
test the effects at different widths of planting, the greater widths allowing for intercultivation. 

(i) An experiment has just been began to test the effect of deep ploughing with an improved plough as against 
b hallow ploughing with the country plough. 

(e) Conservation of soil moisture. —Previous to his retirement. Dr. Lehmann purchased a Campbell’s eub-surface- 
packer for trial. Owing to lack of available space, it could not be tried until last year when a piece of land was leased 
for the purpose. The results of its use were very favourable, although I was quite prepared for the opposite as the 
advertising methods of the inventor are hardly such ns to excite confidence. It is being tried again this year and the 
prospects are again promising. 

U) Eolation of ragi and ground-nut. —No experiments have, as yet, been begun to ascertain tbe value of this 
rotation, but it is hoped that properly standardised plots will bo available for beginning experiments next summer. 
The cultivation of ground-nut is extending in Mysore and the question is an important one. 

(g) Selection of seed by the salt water method .—Tho salt water method of selecting paddy seed (».t, immersing 
the seed in a salt solution of given strength and then using only the seed which sinks) is, as is well known, extensively 
practised in Japan and apparently with very satisfactory results. The results from using this method for paddy on 
the farm here have also been highly satisfactory. It was then decided to extend the experiment to ragi also, although 
quite as satisfactory results are hardly to be expected. Preliminary experiments have shown that this method does 
actually select the heaviest individual grama and also yields a sample giving about doable the percentage of ger¬ 
mination as compared with the unselected seed. The growth in the plots sown with selected seed has been decidedly 
superior to that from that unselected, hut definite results will be available only after the harvest in November. Should 
the anticipated results be obtained, the experiment will be continued and arrangements for demonstration work will be 
made. 

3. Other dry land crops. —(o) Introduction of maize varieties. —The eleven varieties imported from the United 
States in 1909 have beat grown on the farm and have done very well. In order to avoid the dangers of cross-ferti- 
Uxation the three most suitable varieties have been selected for further growth for seed distribution. , 

(6) Potato cultivation —Potatoes are ordinarily sown in Mysore in rows from nine inches to two feet apart. Ex¬ 
periments conducted have indicated that practically the same yield and a better quality of crop can be obtained by 
Bowing m rows two feet apart while a very great saving of seed is thereby effected. At the same time, the bacterial 
disease which attacks potatoes does not spread nearly bo rapidly where the lines are farther apart. Arrangements 
are being made to carry out demonstrations in this connection in potato-growing areas. 

(e) Dry land lucerne. —The three varieties of drought-resistant lucerne (Arabian, Turkestan, and Sand Lucerne) 
which were sown daring the summer of 1910 have made a very promising growth. Some seed has already been 
collected and this acclimatised seed should yield even more favourable results. This crop Bhonld prove useful, es¬ 
pecially to landholders near large towns who frequently find great difficulty in keeping their lands under cultivation on 
account of scarcity of labour. As soon as a sufficient quantity of seed is available, it will be distributed in small 
quantities to selected landholders. 

4. Irrigated crops.—(A) Paddy.—The experiments laid down in the last programme have been continued and 
further ones ore being added. The results of experiments extending over four seasons are being prepared forissnanoe 
as a bulletin. Some of the more interesting of these are as follows:— 

(0 Green manuring with sann hemp and cow-pea. —The results have been cm the whole good where a satisfactory 
growth of the green manure has been obtained. As two crepe of paddy per year are grown, some difficulty has been 
experienced in obtaining a growth of the green-manure between tbe two crops. This is now being obviated by sowing 
the seed in the paddy before tbe harvest, thus allowing for about three weeks’ longer growth of the gr ee n manure. 
This will be continued. 
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(it) Use of saltpetre as a manure .—This has proved unsatisfactory and unprofitable end will be discontinued. 

V t C ? > sulphate and saUpetre^-Tbxe has not proved 

p roll table, but will be continued with the eubetitutaon of ammonium sulphate for saltpetre. 1 

(ie) Use of eastor<aksasa fertMzer .—The results are on the whole favourable* but have not been entirely uni- 
form. The experiment will be continued. J 


(V) Cultivation experintaU.-fa) Transplanting has given better results than broad-casting, but the difference 
has not been so marked aa was expected. (6) Sowing sprouted seeds has given poor result* and will be discontinued 
(c) The experiment on deep and shallow ploughing has as yet yielded no marked difference in results. It will, how¬ 
ever, be continued, (d) Ploughing in puddle just before transplanting has yielded consistently better results over 
four seasons than ploughing immediately after harvest This rather unexpected result is very interesting and in¬ 
dicates that the ordinary views aa to sound cultivation methods cannot be applied to paddy. This experiment will 
be continued and an attempt will bo made to discover the reason for this unexpected result. ^ 

.(*0 Rotation of paddy with Bengal pram.—The results of this experiment have been satisfactory as far as the 
paddy is concerned, but the Bengal gram has, owing to inseot attack and other causes, been practically a total failure 
The experiment is being continued with the substitution of an irrigated variety of Avare (Dotichos lablab ) obtained 
from Bombay, in place of the Bengal gram. ' 


(wi) Seed selection by means of salt water.—This experiment whioh has been in progress only a year baa given 
very good results. It will be continued and an attempt will be made to increase the yield still further by a seoond 
selection from the seed from a selected plot. * 

(fill) Paddy varieties.—: Twenty-five varieties of paddy whioh were oolleoted over a year ago have been kept 
going in small plots on the farm. With the extension of the Farm an opportunity will be offered for testing these 
varieties, especially with regard to thoir water requirements, a particularly important matter in Mysore where in 
certain districts, the water-supply is uncertain. ’ 


(B) Sugarcane .—The chief experiment in connection with sugarcane was devised to asoertain through how 
many months of the year cane can be profitably planted in Mysore. This is important in connection with the utili- 
tat ion of improved machinery for milling and boiling. The experiment as originally planned by Dr. Lehmann called 
for growing cane on seven plots planted at intervals of 52 dayB throughout the year. Each plot-would, at the end of 
seven years, have had cane on it planted at each of the seven different soasons. The experiment has had, however, 
to be modified as it was found that the oonstant oropping with sugarcane was bringing about a rapid deterioration! 
Alternate plots are now being reserved for a rotation orop of potatoes. This crop was chosen for the rotation from the 
fact that it can be put in almost at any time throughout the year. The experiment as so altered is being continued. 

Other experiments on sugarcane deal with a rotation of the cane with (a) ground-nut, (J) cow-pea, and (c) paddy, 
and are being continued. ...it 


Introduction of varieties .—The Mauritius varieties introduced from Samalkota are being grown in a small way 
and are doing very well. With an extension of the farm more Bpaoe will be devoted to them and seed of the best will 
be available for distribution. Two varieties new to the State (B208 and Vellai from Coimbatore) are being grown for 
the first time this year. _ , - 


II.—AGRICULTURAL CHEMISTRY. 

The work in the Chemical Laboratory will, as in the past, be largely connected with the experiments carried out 
on the Experimental Farm. The smallness of the staff necessitates thin With the return of the assistant who is at 
present undergoing training in Agricultural Chemistry in Germany, additional work will be attempted. In the mean¬ 
time the work will consist chiefiy of (a) an estimation of soil moisture throughout the year under different systems of 
cultivation, (5) chemical control of the sugarcane experiments, (c) if time permits, a resumption of the work on nitri¬ 
fication in soils, (d) a preliminary study of paddy soils ploughed after harvest ana ploughed just before transplantation, 
and (e) analyses of soils and manures for raiyats and land-holders. 


m.—MYCOLOGY. 


Koleroga of Supari .—Work on this very important disease of the areea palm, which causes annually losses ex¬ 
ceeding 2 lakhs of rupees, is now in its fourth year. Demonstration work in connection with spraying has grown 
rapidly. In t his work sprayers are loaned by Government, but the expenses of material and labour are borne by the 
garden-owners. The amonnt of work done in each of the last three years is as follows :— 


Year. 


Number of gardens sprayed. 


Acreage sprayed. 


1909 

1910 

1911 


6 (experimental and at Government expense) 
44 (2 do. do. ) 

91 (2 do. do. ) 


4 

25 

45 


The work seems nowto have reached a stage such as to justify the gradual banding over of the work to the garden • 
owners. This will be begun next year and sprayers will be on sale generally for the first time. The Government work 
will be gradually restricted to farther experimental work on spray materials and methods of spraying and to de¬ 
monstrating the advantages of spraying in those parts whore such work has not previously been dona. 

2. Anaberoga of Supari .—Work on this important disease of the areca palm has been in abeyanoe owing to 
pressure of other work. It will be resumed during the winter. 

3. Bing disease of potatoes .—Work on this important disease has been progressing but slowly owing to inadequate 
staff. However, results of decided practical value have already been obtained, especially with regard to the spread 
of the disease and the length of time the bacteria causing it are able to remain alive in the ground. The work on 
this disease will be pushed during the coming winter, and it is hoped sn extend ve bulletin will be published'on the 
snbjeot before the end of 1912. 

4. Spike disease of Sandal .—If possible, work on this disease will be resumod- 

5. Smut on Jria .—Work on the li/e-history of the fungi causing smut on Jola has boon oommenoed and will be 
continued. It is being carried out under the direction of Dr. Coleman, not by the regular staff, _but by tho Demons, 
trator in Botany of the Central College, Bangalore, for his Master of Arts degree, g 


IV.—ENTOMOLOGY. ' W* ' * - ',T ' 

The rice grasshopper .—The life-history of thialmportant insect pest has been'csrefully'workod out and Gnvestl- 
gations in the fields have been con tinned for three years. The results have been embodied in a bulletin which baa 
already been published. The centres of infestation are being ascertained and demonstration work on a large scale 
has been earned oat in one of tho infested areas. This demonstration work will be extended to the "other infested 
areas and as far as possible thorough combative campaigns will be organised. 
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2. The'Join or Dec fan grasshopper .—This new pest hu been the object of extended study, the result* of which 
have already been published aa a bulletin. The infested areas have been carefully gone over and combative measure* 
on a fairly large scale are at present being carried oat. This work will be continued and extended. 

1. The Kumbli Hula {Creatonotus albistriga, Wlk.).—This important caterpillar peet is at present being investi¬ 
gated and combative measures are being tested. The results will be issued shortly as a bulletin of the Department. 

4. (hound beetles. —The life-history of Opatrum depressum, one of the common ground beetles, has been worked 
out. This beetle has been found to be a pest of minor importance. The results of the investigations which are still 
being continued will be published shortly. 

8. General rearing and collecting work. —As much time as possible is being spent on this work and a large num¬ 
ber of rearing notes hare already been gathered. These it is proposed to use later on in preparing a text-book on the 
Insect pests of Mysore. A large number of parasites of various insect pests have been reared and about thirty of 
them have been sent abroad for identification. 


V.—AGRICULTURAL EDUCATION. 

The establishment of an agricultural college is under contemplation. 


11.—BARODA STATE. 

(1L A. Sitole, B.A., M.R.A.C.) . 

There are now three farms in the State. Baroda and Jagudan (Kadi Division) Farms serve as demonstration 
stations Songadh Silk-Farm is removed to Navsari owjpg to the very unhealthy ullmate of the station. Vyara 
Farm is abolished, and a plot of land adjoining Baroda Farm is hired for growing castors for eri-culture. 
Experimental and demonstrations) work on whioh the Department will be engaged during the years 1912-13 and 
1913-14 will mainly fall under tho following heads:— 

I Varietal experiments with tobacco, ootton, ground-nuts, potatoes, sugarcane, and wheat will be continued. 
IT. Manorial experiments with tobacco, cotton, and sugarcane will be continued. 

IH. Improved implements. —Foreign ploughs and chain pumps are in great demand. Efforts will be made to 
introduce them on a large scale amongst the cultivators. 

IV. Well-boring. —Ten Cawnpore boring sets are actually engaged in boring the cultivators* wells. Orders 
will be given shortly, when the sanction comes, for six more sets. 

V. Publication —The Quarterly Magazine in Gujarati will be continued and distributed free of charge to 2,600 
village boards and villago libraries. 

VL Insect and fungoid diseases will be noted and specimens collected and forwarded for examination and 
identification. 

VTL Eri-culture. —Eri-culture is being taken up in Gujarat. Efforts will be made to extend this industry. 
VUL Distribution of seed .—Collection and distribution of improved seed will be continued. 

IX. Agricultural shows and demonstrations will be organised in suitable localities. 


12.—KASHMIR. 

I. Experimental work at the Pratap Model Farm to be continued on tbe following points:— 

(*) Varietal experiments. —Varietal experiments with wheat, oats, barley, mustard, peas, paddy, maize, 
ground-nuts, beans, and tobacco to be continued as last year, and in the case of paddy, ground-nuts 
barley, maize, beans, which have given encouraging results so far, trials will be made on a larger scale, 
(i'i) Cultivation experiments on paddy crops. —Different methods of cultivation as to Bowing and planting now 
in general ose all over the valley will be compared till some definite results are obtained. 

(iff) Manorial experiments. —Manorial experiments with wheat, mustard, barley, maize, juar, will be con¬ 
tinued. Manorial experiments with paddy, tobacco, ground-nuts, and potatoes will be started. Tbe 
manures to be tried in each case are those which are easily obtainable by the cultivators of the valley. 
Leguminous crops are also being tried as green manuring for cereals in comparison with farm yard 
manure. The object Is to see whether green manuring can quite as well and economically serve the 
purpose of farm yard manure which is being preserved and applied properly. It was tried last year 
and gave encouraging results. 

(ivj notations. —Tbe experiments with Norfolk rotation of four course system, two ysar rotations, and Dofasli 
rotations will continue on the same lines aa last year. 

M Miscellaneous crops. —Trials of the following crops will continue:—Juar, lucerne, mangels, art*, gram, 
potatoes, etc. 

Fibre experiments with jute, Bonn hemp. Hibiscus cannabinus, Yarkand bhang, and Russian linseed will 
be tried again. Agave was cultivated but it proved a failure. 

(ri) Improved agricultural implements. —Suitable agricultural implements are being imported and tried on 
tbe Fratap Model Farm. Their use is demonstrated to the zemindars at agricultural and cattle shows 
and on various occasions on the farm. Some of them are decidedly superior toy and more useful than, 
the ordinary village implements used for the same purpose. The trial with these and recently imported 
implements will continue for some period more. Simple implements will be made locally and intro¬ 
duced among the cultivators, etc. 

IX. Seed selection and distribution of ordinary crops will continue. This year selected seeds of maize, paddy, 
and groundnuts have been distributed to the cultivators of the valley through the Revenue Department. 

IIL Insects and fungoid diseases will be noted and specimens collected and forwarded for examination and 
identification. 

TV. Cattle-breeding. —Efforts will continue to improve local breed of cattle by crossing it with’a Hissar buff. 

V. Agricultural and cattle sheet. —An agricultural shew, which was held at Srinagar during the second week of 
October 1909, met with considerable success. It has been decided that oce show on a larger scale will be held every 
year in future. 

VL Organization of the Department will Continue. - 

VTL Introduction of Enropean fruits and vegetables in the Stste gardens and the experiments with vegetables 
on the Fratap Model Farm’will oontinue. 
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APPENDIX C. 

I 

Subject V :—Note on Fertilizers. 

(A, A. Meggitt, B.So., Agricultural Chemist, and A. G. Birt, B.So., Deputt Director op 
Agriculture, Eastern Bengal and Assam.) 

In view of the faot that the question of fertilizers may oome up again at the next Board of Agriculture, and hi 
anticipation that the subject may be fully and profitably discussed, we venture with some diffidenoe to put forward 
a scheme of manurial polloy, which we,—having regard to the whole of the conditions, eounomio, olimatio, etc., 
under which we are working, and the peculiar soil conditions with which we are confronted over large traota of 
country,—have already inaugurated in Eastern Bengal and Assam and which we think may not be without interest 
to other workers. It is possible that conditions, approximating In many respects to our own, may obtain in other 
parte of India, and in the hope that what promises to be a very useful, simple and probably profitable system of 
manuring may perhaps be given a trial there also, we propose to describe hereafter the broad lines of our work. 

In the early history of this Department many manurial experiments were inaugurated, into which the usual 
soluble artificials largely entered. In the result, we have come to the conclusion that, in our case at any rate, a 
continuance of suoh work is not warranted, nay more—would represent in the end wasted time, money, and energy, 
and point to a laok of appreciation of the true position of things iu general. 

la some cases the above early experiments did not take into sufficient aooount the conditions of the soil, or there 
economic and other conditions whioh will necessarily always govern suoh work when translated into the every-day 
action of the life of the Indian cultivator. 

Soluble artificial manures, of a foroing oharaoter, moreover highly expensive, and capable of being abused, and 
for which some of us are apt to retain an a flection bom of earlier associations, find their proper use no doubt under 
some conditions, but we are personally so far convinced that the improvement of Agriculture in general in this part 
of the world is not to be looked_for in their enhanced use, that except for very speoial purposes, we are almost entirely 
discontinuing their use. 

We are turning our attention rather to more permanent methods of soil improvement, those more calculated 
in our opinion to keep up a healthy, vigorous soil-constitution and soil-climate, and more suited to the necessities, 
natural resources, and economic conditions of India and its people. 

There are now on the Indian' market and under trial by the Agricultural Department innumerable fertilizers of 
a very highly forcing character. Bightly used they are no doubt gigantio forces in the hands of an intelligent 
farmer, but what a fund of knowledge and experience is required in their use ! We ask :—Can we expeot such know¬ 
ledge and experience at the hands of the general cultivators of this country f 

We have arrived at the conclusion that we should be doing wrong in advocating their extended use at the ryots’ 
hands for several reasons, some of whioh are aa follows:— 

, (1) Their excessive cost. 

(2) Liability to their abuse in unskilled bauds. 

(3) Their unsuitability for certain large traots by reason of the nature of the soil and olimatio conditions 

whioh obtain in them. 

(4) The possibility that In their extended nse we may lose sight of the natural resources of the country. 

1. Coet .—This is to our minds an absolute prohibition of their extended use by the ordinary cultivator exoept for 
very speoial orops. Capitalists may be able to afford them and in many oases find them profitable, but we remember 
that primarily we are not working for such men. We are rather concerned with the man of small capital who culti¬ 
vates a few bighas or acres of land as the case may be j a man further who is not in a position to pay fancy prices 
for his manure. So long as such substances as cow-dong, hones, oil-cakes, etc., are available at fair rates, we 
regard it as premature and probably economically unsound to attempt to push soluble artificials. 

2. Liability to abuse. —This is a very real danger indeed ; there will be few of us who have not seen something 
of the effects of abuse of forcing artificials even in England. 

At the hands of those familiar with manuring practice, abuse is not likely to ocour; but has the ordinary culti¬ 
vator of this country the requisite knowledge to properly use them, or are we as a Department able, except on a very 
small scale indeed, to give that supervision whioh will be necessary at any rate for some time to come t 

The practicability of the subsequent adoption by the oultivator himself of manures to be experimented with by 
us on our farms, we now take carefully into aooount beforehand. , 

- A certain familiarity on their part may already be assumed with regard to the principle of green manuring for 
Instance, and with the use of cow-dung, bones, oil-oakes, ashes, etc., and we think that the effects of these man area on 
the permanent fertility of the soil are likely to be muoh more marked than that of soluble artificials, and the user 
is far less likely to go wrong In their application. The same remarks would not apply to suoh commodities as 
superphosphates, sulphate of ammonia, etc. ' s . , 

Nitric nitrogen Is no doubt an enormous asset la the hands of an intelligent oultivator, but ft ia essential it be 
used aright, otherwise It may become a most dangerous substance. Its extended use iu unintelligent hands will often 
mean more weakened and devitalised plants, laying them open to new diseases, or frosh hiologio forms of old ones. In 
a climate like ours too terrifio Iobsos may occur from indiscriminate nse of nitrio nitrogen. Abase of artificials may 
stimulate crops to such an extent that they draw very heavily on the soil, perhaps in the direction of some plant 
food not directly added In the manure, thus returning an apparent temporary profit in a system of ultimate land rum. 

Onr forefathers had none of these highly forcing soluble artificials; they dunged their land, they limed, they 
applied bones, and they thoroughly cultivated their Boils, with the result that they grew good, hardy crepe. To-day 
we have soluble manures at hand of a highly forcing character and we fear that their introduction to the cultivators 
might lead to the advantages of thorough cultivation, and tillage, and sound soil treatment, being lost sight of, in the 
possibility of Being able to administer doses of quickly noting powerful medicine If things went wrong In sonsoquence^ 

Thore Is some danger, we think, of onr considering each individual and successive crop as a thing in Itself, aa If 
nothing more is ever to follow it, rather than turning our attention'to adopting such more or leas permanent and 
rationiu systems of manurial practioe, ooupled with suitable rotations, and with strict reference to the Idiosynorasres 
of each particular type of Boil, aa will result In building up, by way of a sound foundation, a thoroughly healthy soil 
iu whioh orops will naturally thrive well. 

8. Their unsuitability for certain large trade owing to toil andjUimalic conditions.—t There are undoubtedly in this 
province, and probably in other parts of India too, largo well-defined tracts of soils whioh arc at,the present time 
absolutely unfit to receive dressings of oertaln artificial manures, and we believe that nothing but permanent Injury 
wouldteeultfrom theirJertendedJuse, 
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That this Untrue of certain tracts is due to a variety of causes. 

We suppose no one would dispute the point that up to the present Indian Agriculture has been extensive in 
character, and very wasteful in its methods, it has depended almost entirely on the natural resources of the soil, and 
this, combined with olimatio conditions in certain parts of the country, has resulted in exhaustion more or less com* 
plots and sometimes very one-sided, loading to unhealthy eoil conditions. The process is still going un ; we have in 
Assam for instanoe individual cases of fairly large areas of originally virgin forest land put under sugarcane for a 
number o! years, with very little or abeolutely no manure put into it, and with very little attempt made to keep 
down jungle amongst the crops, a condition of things which speedily results in more or less complete exhaustion. 

The removal of oountlces successions of grain crops from the land coupled with the extremely meagre returns 
made to it in the form of manure in the past, the fact that oattie are generally very badly fed, end rarely if ever 
folded on the land except in the case of grazing lauds, all this has culminated in the present low natural fertility of 
much of the soil of this country. 

Unless and until such soils are thoroughly restored and revivified one cannot expect them to grow satisfactory 
crops, though one may in soma case perhaps force a sadden result by the use of some highly forcing soluble manure. 
Tbn use of such forcing and unnatural means for a mere temporary advantage is not however to our mind a solution 
of the problem of the soil's permanent improvement. We think it is unsound economy. The above state of affaire 
has resulted in Eastern Bengal and Assam in large tracts of land becoming not only very deficient in certain plant 
foods, but the soil has arrived at a very unhealthy aaid condition, a condition which prohibits healthy bacterial action, 
with all the resultant disadvantages appertaining to such s state of things, and also puts out of court the advantage¬ 
ous use of all aaid or potentially acid manures such as superphosphate and the ammonia salts. 

The weight of our annual rainfall, ooupled with its comparatively wide distribution, also renders the use of soluble 
nitrates very largely out of the question. Even though by suitable soil treatment the unhealthy conditions of these 
soils be remedied, and the eoil brought into a thoroughly healthy condition so that the above remark as to the appli¬ 
cation of oertain kinds of manure no longer applies, we personally think that even then we should bo adopting an 
unsound policy to reoommend widely the use of soluble artificials, in the present state of the knowledge of the 
average Indian cultivator as to their use. 

Moreover, we believe, in a manner that we shall presently explain, that it may be possible to achieve a sounder 
and larger measure of permanent fertility and at a less oast, than by the wide and extended use of soluble manures 
in this proviooe. These views may not commend themselves to all who are connected with the welfare of the soil 
in this country, and its continued productiveness, but this does not weaken our belief in the truth of them as being 
part of a fundamentally sound policy. 

4 . The possibility that the natural resource» of the country may be pari iaUyJost sighlof. —We feel that farmore 
is demanded of us by way of exploiting the natural resources of the country. * For example, the quantity of bones 
annually exported from India is enormous, but the amount wasted is probably far greater. All this represents a 
terrible drain ou the soil's resources, and we think that if we can teach or persuade the people to conserve and use 
their bones under proper conditions, we shall do more lasting good to the country and at a lower cost, titan by 
encouraging the return in the form of superphosphates of the phosphoric add annually exported in the raw form- 
Statistics show that during the five years 1903-1908 the materials exported from India under the head of a nimal 
bonee have averaged over 82,000 tons per annum. 

The large exports of oil-seeds and cakes might also be quoted. 

So much by way of introduction. Reference to published analyses of the soils in general of North-East India, and 
our own work on some more of them, shows apparently that in the result the general run of soils are more or lees 
deficient in phosphorio acid, organic matter, and nitrogen, while in some cases also, where rainfall is excessive, 
leaching has reduced the lime content to dangerous limits, and the soils have become add in character. As 
regards potash, few soils are defident; indeed in most soils, the reserves of potash are very greet and will last for 
generations, becoming slowly available under suitable systems of cultivation and rational soil treatment. 

Furthermore, far the greater percentage of potash removals occurs in the straw and stalks of crops and we believe 
it is fairly general to leave a long stubble in the field, consequently the removals of this element are not commonly 
so heavy aa those of phosphorio acid. Again the moderately dry dung of Indian lean cattle, containing say, 20 per 
cent, moisture shows according to Voolckex about 1 per cent, of potash. If therefore only 50 maunds (i.t, less 
than 2 tons) per acre be applied to the land every year it will mean an addition of potash of something of the -aria 
of 40 lbs. as KjO. 

Oar objeot then is to introduce a systematic policy into our experimental work with a view to restoring those 
soil deficiencies revealed by analysis ami learned from our experience. 

We are assuming therefore that for those types of soil which are not add in character, in other words those 
which have a sufficiency of calcium carbonate, the only constituents that must be supplied in order to permanently 
maintain their productive power are phosphorio odd m some form, and organic matter containing nitrogen. 

Where acidity exists, i.e., where the figure for calcium carbonate falls very low, the addition of lime in some form 
is also considered essential to oorrect acidity and liberate potash and otherwise permit of the soil, with its living 
hosts of bacteria, performing its normal functions. This is of the utmost and very first importance in such soils, and 
must be understood to take precedence over everything else. We have already abundant proof of the tenth of this 
n the light of experience gained cm some of the soils of Eastern Bengal and Assam daring the past four yean. 

It is well known and generally recognised that the reaction of a soil (as to presence or absence of acidity) exercises 
a marked effect on its crop producing power. Broadly Bpeaking no more staking proof of the importance of main¬ 
taining a faintly alkaline reaction of the soil is needed than is furnished by those soils that have become famous for 
their persistent fertility under exhaustive conditions. The “ chalk ” of England, the “ Basaltic Soils,” and in our 
own country the “Kegur ” are all soils which are recognised as bring very fertile in their respective localities and 
have maintained their fertility for thousands of years. These soils are all more or less alkaline in reaction. The 
history of liming furnishes farther general evidence as to the value of an alkaline reaction of the soil as one of the chief 
economic factors in crop production. 

Other fertilizer materials have some value and sometimes great value on abnormal soils and ethers are powerful 
soil stimulants, especially ou soils deficient in organic matter; and if applied with intelligence they may sometimes be 
usod temporarily with justification and advantage, but for the general ran of soils we think they are probably often 
superfluous and what is more to the point they are often unprofitable in good systems of soil improvement. But in 
general, to very abnormal Boils other than those already mentioned it most be understood that our remarks do not 
apply. 

In tackling then the question as to the line of treatment we should adopt in otn attempts to permanently 
improve the fertility of the soil ooourring over large parts of North-Eastern India we are taking into consideration the 
following points amongst others ;— 

(1) The nature of the soil as to the presence or absence of a sufficiency of calcium carbonate. 

(2) The elimatie conditions of rainfall, eta 

(3) The natural resources of the district. 

(4) The cost of the treatment proposed. 

(5) The permanency of its effects on the general agriculture of the teach ' 

(8) The likelihood or otherwise of the possibility of abuse of the manures to be used, in unskilled hands 

k2 
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As before mentioned, our proposals are broadly— 

(а) For tracts of soil deficient in calcium oarbonate and acid in character, the use of some form of lime, some 

form of phosphono acid, and organic matter containing nitrogen. 

(б) For soils alkaline or neutral and having a sufficiency of oalicum oarbonate, the addition of some form of 

phosphono acid and organio matter containing nitrogen. 

We next come to the consideration of the point as to what form these additions shall take, and how they shall 
be incorporated into practice. As to the form which the apphcaliun ot lime ahull take where shown to be neoessary, 
having regard to ail known facts, one would unhesitatingly say ground limestone, but since this is very duhoult, if nut 
impossible, to obtain, caustio or slaked lime is being used, Tins wul become caroonsted in a short time, end will put 
the soil on to a fair road to recovery. home of course may argue that the caustic lime will also burn up the sou’s 
organio matter, but even oaustio hme can be used witn profit, if ample provision be made to replaoe the organio matur 
destroyed and also to restore the extra phosphono acid which will be removed in succeeding crops, and this is sit 
provided for in the scheme. A little loss of nitrogen and humus may occur at an early stage after applying oaust-o 
lime, but this will be amply compensated for alteiwards, and once carbonated, the hme wul exert ouiy the milder 
action of correcting aeidity and encouraging the activity of the nitrogen collecting and nitrifying organisms. Ex¬ 
tended investigations carried out by the i-enusylvarua Experiment Station (Keport, mon) demonstrate the superiority 
of ground limestone over caustio hme, and this is suppoived by other recent work m England. 

The amount and frequency of application of dressings of time in any form are matters which will vary with cir¬ 
cumstances (and upon which we are working), for instauoe :— ' 

(а) Upon the kind of lime applied, whether as fine ground limestone or caustio hme. 

(б) Upon the aoidity of the soil to start with, 

(c) Upon the nature of the soil, i-e., whether very sandy or clayey, and the amount of organio matter contained 

in it. >. 

(d) Upon the rainfall; in districts of heavy rainfall more loss will be suffered by leaching. 

(e) Upon the amounts removed by successive crops. 

(/) Upon the depth of ploughing commonly practised. The action of lime docs not descend much below tl.e 
dopth to whion tne Bud is ploughed, aud hence to put in large doses of oaustio hme and plough shallow 
would represent an enormous messing on thejBurlace few inenos. 

( g) Upon the nature of the sub-soil. When the sub-soil is acid also, liberal application may bo made and 
ploughing done moderately deep. In times of partial drought the acidity of the sub-soii may oome 
up, and it there is no hme to meet it, harm will result, if, however, the auD-soil contains abundance ot 
calcium carbonate, some.calcium bicarbonate will be brougnt upward into the surface soil with capu- 
. iary water, and may serve, to reduce tne acidity of the suriace sou at critical times during drought, u 

will thus be readily conceded that in the rate and frequency of application of hme there is ample scope 
for enquiry and useiul work. 

In considering the form the application of phosphoric aoid should take, the commodity that struck us first aDd 
foremost as being the most widely distributed, Me most easily obtained generally, and must probably the cheapest 
form of this element of plant fond is bones in Some form. Eiuce phosphono aoid is generally deficient in our Built, 
we are making it our aim to apply it in cneap foim and in positively larger quantities ttian will be removed m large 
crops, aud then hope to make it available by our methods ot cultivation, rather than to apply it in the form of highly 
expensive soiuole artificials wnioh might give a bigger initial result, but wmen will nut ‘ 'wear'' like bones, for insUtnct. 
Pnuspuonc acid is a necessary addition not omy to improve tne stock ot that element present iu order to proviao 
for removals by grain crops, but also to provide smtahle food tor tne nodule bactena ot leguminous green manuie 
crops, upon which we, as will be shown later, are partly relying for the supply of the organio matter and nitrogen 
which must generally also be added in some form. 

We may be accused of working for posterity in advocating the use of bones, but is it not better, we ask, for us lo 
begin work along what we reckon as sound economic lines now, rather than to wait until the decreasing productive 
power of the land coupled with increasing population brings its inevitable result ? 

Besides, bones in a finely crushed form with a rational system of soil treatment, which includos green manuring 
at intervals, come into use fairly quickly, more quickly than some may suppose, and it is quite probable that as a 
consequence of the relatively high soil temperatures wnich obtain in India this is more so iu this country than 
Europe. Hall (Fertilizers and Manures) states that of the pnOsphates in bones about one-half can be dissolved on 
shaking up 1 gramme of bonemeat with one lure of I per cent, oicno acid solution, which would show that the 
phosphoric acid is easily available. The experimental evidence which no doubt does exist that bone meal is rather 
slow acting as a source of phosphoric aoid arises from its comparative coarseness. W e personally had recently a 
soil through our own hands which contained visible small pieces of bone, evory hit of which dissolved out in 1 per 
cent. citno acid solution with 7 days' shaking. The evidence adduced up to the preseat as to the effect of bonemei 1 
in this country is very incomplete. Our experience in Eastern Bengal and Assam with boues has always been veiy 
favourable, and we get an almost immediate response. The fact that boncmeai has generally given better result* 
wherever tried by us in North-East India may no doubt be ascribed to the fact that our soils are generally spoaking 
less deiiciont in orgauio matter than those of Eemnsuiar India, a state of things probably due to our rainfau 
distribution conditions by virtue of which the suifuce of the land is generally covered with vegetation of sorts. 
This gives the clue then to one of the principal conditions of the successful use of the more insoluble forms of phos¬ 
phoric aoid in this country, and the inclusion of green manuring as an essential feature in the general cropping 
scheme, in the system of manuring under discussion'will, we think, provide the organio matter necessary to make 
the use of what are regarded as the more insoluble forms of phosphatio fertilizers not only possible but also 
profitable. 

Steamed bonemeal would of course be preferable to raw meal, but would cost more. Both may be regarded as 
obsolutely safe fertilizers. They never injure the soil whatever its condition, which cannot be said of all phosphoric 
fertilizers. 

Another substance which we intend to try as a supplier of phosphoric acid is raw mineral phosphate in a finely 
ground condition. This has an advantage over bones in that it runs up against no caste prejudicea Mineral phos¬ 
phates have been but little used directly as manures in Europe, but there is plenty of evidence that, when finely 
ground and used in conjunction with organic manures, they are quite effective. According to the Quinquennial ilcview 
of Mineral Production for the years 19U4-1908 there exist in tfio Triohinopoly District of Madras deposits of mineral 
phosphate showing from 60 to 69 per cent, of Tricalcio phosphate and about 10 per cent, of calcium carbonate. No 
information is given as to the extent of these deposits, and the present concessionaire of the beds informs us that he is 
not in a position to deliver ground phosphate at present, as no crushing plant has been erected owing to the small 
demand for mineral phosphate in this country. This is much to be deplored, as in viow of a long and very complete 
and exhaustive seriea of experiments carried out in the United States it is well worth consideration, and wo think it 
might be advisable for us as a Department to endeavour to exploit these natural phosphates. It docs not follow that 
the phosphate beds above referred to are the only ones that exist in India. As a result of tho exhaustive experi¬ 
ments above referred to, it is stated to be the fact that wherever fine ground natural rock phosphate has been 
used liberally and in connection with decaying vegetable matter, it has given satisfactory results, evon during the 
first rotation, and with continued use it has proved to be tbe most economical and profitable form of phosphorus lo 
use ia permanent systems of cultivation. 
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In this connection it is well to remember that the phosphoric acid contained naturally in the soil is not in the 
form of acid phosphate but largely in the form of disintegrated rock. And yet this material becomea available by 
buitable farming. Again phoBphatio marls containing phosphorus in the insoluble mineral form have been used for 
centuries for direct application to the soil. Ji raw pnosphate can be obtained cneap enough and if the Indian 
deposits are extensive it should be economically possible to apply to the soil larger quantities of phosphoric acid 
than are removed in large crops and thus ensure a permanent improvement as regards tne sou’s stock ot this plant 
food. 

A further advantage, which raw mineral phosphate shares with bones and slag, is that it is free from acidity, and 
has no tendency to injure the sod in any case, hor tne luloimutiou ot tnu&e woo may not have seen the report of 
the raw phosphate experiments above reierred to we append a oriel digest, snowing tne principal leal urea. They were 
oommeuced by the Onio Agricultural Experiment btauon m 1 ay i, ana iz yeais tea in is are available. The soil was 
most deficient in phosphoric acid with mtrogen as the second limiting lac tor. A three years' rotation of corn, wheat, 
and clover was followed on three separate tracts of land so that each crop was represented every year. One plot 
in each series received d tons per acre of manure ” taken from the open barnyard where it had been accu m ulati ng 
during the winter ” and applied to the clover sod in the sprnig to be piougned under for corn* Another plut received 
fi tons per acre of manure taken from box stalls where it had accumulated under the teet of a annals kept continually 
in the stalk” Two other plots in each senes received the same kmu ana quantity ot manure, with each ton of which 
" was mixed 40 pounds ot line ground raw rock pnosphate, auu two otner plots received manure with each tou of 
W'hioh 40 pounds of aoid phosphate had been mixed. Every third plut in each tract or senes received no manure or 
other fertilizer. The results are of great interest, and to those who wiJQ to puisue the matter further, we recommend 
a study of the figures as set out in tne original report ot tne station. As a general average of teste on all series, the 
raw phosphate produced practically the same gross increase as the acid pnosphate, aiuiougn the acid phosphate 
applied cost twice as much as the raw phosphate. W ith double the investment yie profit per acre was aiigmly greater 
from acid phosphate, but on the basis of Money invested, tne pront irum raw phosphate was almost double that from 
acid phosphate. Further using equal quantities of raw and acid phosphate respectively; the amount of phosphonc 
acid added by the raw phosphate was actually about double that added oy the auu phospnate, so that the raw mineral 
enriched the soil in phosphorus acid twice as much as tho acid, wnne the removal of crops was practically equal. 
This is of enormous eoononuo importance. These Ohio investigations with raw versus acid phosphate are in a class 
by themselves. No other similar experiments have been conducted elsewhere in the world that can compare with 
them in agricultural valuer Many experiments with raw phosphates have been carried out for a single season and 
some for several, but as a rule no farm manure has been used and no adequate provision made for a supply of decay¬ 
ing organic matter. Where nitrogen has been supplied it was in some commercial form such as sodium nitrate. 
Furthermore the most marked benefit from the use of raw rock phosphate has not been on markedly acid soils but 
on the practically neutral silty loams of the corn-belt of America. Two important facte are stated as established by 
the Ohio experiments : first, that finely ground natural rock phosphate is a material that can be emplpyed.with very 
large profit as a pbosphatio fertilizer when used in conjunction with liberal amounts of decaying organic matter, 
and secondly, that under the conditions of the experiments the raw phosphate gave practically the same profit per 
acre, and twice as much profit for money invested, as the add phospnate. Another series of experiments of which 
11 years’ results arc avanabie is reported from Maryland, in whicn were contrasted (1) bonemeai, (2) slag phosphate, 
(3) no phosphate, (4) and (5) two samples of raw mineral phospnate. Equal amounts of F 2 O 5 were used in ail tests. 
Green manuring was provided in two senes out of three. As an average the raw phosphate gave nearly the same 
results as the. bone and slag. * The average increase in yield was very marked with wheat, less with hay, and practi¬ 
cally no effect was seen on corn. The value of the total increase in 12 years was about ten times the cost of the raw 
phosphate, in commenting on the experiments, the Director of the station says :— “ The results obtained with 
the insoluble phosphates have cost usually less than one-half as much as that with the soluble phosphate.” -‘The 
results show decidedly that plants are able to utilise the insoluble rock phosphate.” * k The use of an abundance pi 
organic matter in the soil when insoluble phosphates are applied was evidently a necessity for their best effects.” 
The essentials in the use of raw phosphates seem to be— 

(1) That the mineral be finely ground so that 90 per cent, at least will pass a sieve with 10,000 meshes per 

square inoh. 

(2) That it will not give marked benefits unless used in conjunction with adequate supplies of decaying 

organic matter. It has practically no value as a top dressing but must be ploughed under and 

thoroughly incorporated with the soil. Of course it does not act as a soil stimulant to liberate other 

plant food from the soil, although it sometimes contains some calcium carbonate and then has some 

power of correcting acidity. 

As in the case of the application of lime where necessary, so in the matter of provision of phosphoric acid also, 
whether bones or raw phosphate be used, details as to amount and frequency of application will have to be worked 
out for each large tract having regard to existing agricultural practices, conditions of soil, etc., and this aspect of 
the question is receiving attention at our hands too. ' - 

Concerning provision in this scheme for the addition of organic matter and nitrogen, from what has gone before 
it appears clear to us that we must look to green manuring practices and the addition of cow-dung and other organic 
manures, as directly opposed to commercial forms of nitrogen such as ammonia salts, soluble nitrates, etc. Apart 
from their action in bringing into use the insoluble form of phosphorus advocated above, we believe no one will deny 
that one of the chief points on which our attention as agriculturists should focus is the permanent increase of the 
amount of organic matter in the soils of the country, especially in view of recent discoveries as to the relation between 
carbohydrate suppbes to the soil and the activity of nitrogen gathering bacteria, the azotobacter, etc. It plays an 
enormous rdle in the soils of temperate climates, but who shall measure its importance in the soil of a tropical 
or semi-tropical country ? 

Green manuring is not by any means unknown in this part of the country, and in many parts ita» advantages are 
clearly recognised, but there is room for its far more extended use in this province, and much pioneer work is possible 
and demanded of us. In this connection we shall endeavour to interfere as little as possible with established agri¬ 
cultural practice. In some tracts it may mean the loss of one crop every few years say. In other cases we believe 
green manure crops can be put in, at any rate partly, as catch-crops, in the Kajshahi District of this province for 
instance Lathyrus sativus is sown broadcast over the winter paddy before the land dries up, and before the paddy is 
reaped. The crop grows amongst the p.iddy stalks and is allowed to remain after the paddy is harvested, and although 
not strictly used as a green manure crop, since it is almost invariably either taken from the land or grazed off by 
cattle, yet the roots and stubble form a valuable addition to the soil. Moreover since such a practice is already 
in vogue it should be less difficult to introduce a scheme of green manuring by catch-cropsJn this district. Molhson 
(Indian Agriculture, Volume 111, page 79) states that this crop is grown as a second crop in rice fields in the Bombay 
Presidency and that a good crop forms a thick close mass over the whole surface. It is a hardy pulse and easily 
cultivated and some authorities state that it will grow successfully in soils nnsuited to any other puise. If sown on 
miry ground this crop is not so much injured as other crops by the subsequent hardening and cracking of the 
surface. When this is possible it means that no crop is lost and far less difficulty would be experienced in pushing 
green manures. Even though a crop has to be occasionally lost under this scheme, it is quite likely that by virtue ot 
the enhanced fertility of the land the loss will be more tnan recouped later m bigger crops. This financial aspect 
of the case must be carefully worked out by us beforenand for eacn uistinct set ot conditions, and it will necessitate 
careful experiment for a series of years over several rotations to determine it finally and satisfactorily. In tracts 
with different soil and economic conditions and with widely varying cropping systems, the frequency of introducing 
the green orop will also vary. In some parts of the country wuere an early rains crop is not taken, as for instance 
over large tracts of Assam, the green crop may be put in then and will not mean missing a crop. 
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In the result, a system of nianuri&l practice under which the organio matter and nitrogen required tor the 
crop are obtained from the atmosphere, and the only manures to be direetjy added ate in one oase a very occasional 
dressing of lime, and rather more trequent dressings of, say, bonemeal, or in another case only the bonemeal at inter¬ 
vals, such a system should be capable of yielding large profits. The addition of nitrogenous organio mattornill ot 
course usually be augmented by dressings of oow manure which one may say, without fear of contradiction, is 
praotically the only manure used to-day by cultivators generally and that not to such an extent and in such an 
economical way as it might be. It may be aBked of course, is it possible by green manuring, in addition to the use of 
cow manure, to keep up the soil’s supply of organio matter and nitrogen, sufficient to meet the demand of the 
increased crops whioh we doubt not will aoorue from the system of soil treatment advocated t We personally do not 
doubt it though the necessities of the case will obviously vary in different tracts. We hold to this opinion, while 
maintaining that, owing to the loss of nitrogen in drainage water and heavy oxidation of organio matter in a 
tropical climate, the addition of nitrogen to the soil must be in excess of the amount removed by crops if the 
productive power of the soil is to be maintained. This problem, viz., how by such methods as above advocated 
to keep the supply of nitrogen (and phosphorio acid) a uttle ih excess of orop and other removals without unduly 
interfering with the established oropping practices, is, we maintain, one of as nioe and thoroughly practical problems 
as ever engaged the attention of soil workers and one whioh we of this Department are now tackling. 

Centring our attention on the nitrogen problem, it is common knowledge that certain crops remove more than 
others. A 6U bushel orop of wheat will remove some 100 lbs. of nitrogen in grain and straw, opposed to a maximum 
removal of only some 25 to 30 lbs. nitrogen in the case of a very excellent out paddy crop in Lastern Bengal. Let 
us consider then a specific rotation including one green manure legume crop and see how far the nitrogen it supplies 
will meet requirements. In putting forward the following, we do not indicate it as even a desirable rotation in any 
way nor is it one we ha ve adopted, it is merely by way of illustration :— 


1st year 

l&abi crop 
o„j i Kama crop 
2nd •» ' tEabi crop 



, Green legume to be ploughed in# 
Mustard. 

« -dm paddy. 

. Oats, 


In calculating removals of nitrogen by the mustard! aus paddy, and oats, we have taken what we consider to be 
good average crops of each and have assigned generally a higher nitrogen value than would appear to be correct from 
analyses made by Leather and Collins and quoted in Mollison’s Indian Agriculture. 


Crop. 

Yield per acre. 

Per cent, of nitrogen. 

Kemovals of nitrogen per acre. 

llustard , ... . £ 

Oats.| 

Aiu paddy . .| 

Grain 500 lbs.. 

Straw 1,600 „. 

Gram 1,200 .. 

Straw 2,000 „ . . . , , 

Grain 2,000 „ . , , . . 

Straw 2,400 „ . . . 

* Total crop remo 

Per cent. 

27 

0-25 

1-8 

0-25 

10 

0-3 

vala of nitrogen , 

14 lbs. say. 

* 1 , „ , , 
*? H 

„ . 

BO „ ., 

1. .. 

72 lbs. say.5 


To this must be added a certain amount of nitrogen for removal by drainage. This loss will admittedly vary over 
different tracts of country where soil and rainfall conditions are widely different, and different systems of cropping 
and soil treatment are in vogue, and one cannot even hazard a guess at what it may amount to, but suppose we put 
it at about 30 lbs. of nitrogen per acre per annum for a district where the annual rainfall is of the order of 70 inches. 
Assuming a mean annual drainage equal to half the fall, viz., 35 inches, and making use of European figures for com¬ 
position ot drainage water from plots to which soluble nitrogenous and mineral manures are not supplied, we airive 
at a figure of the order of 30 lbs. nitrogen per acre per annum as loss iu drainage water. We do not consider it will be 
a heavier loss than this, considering tne facts that the green crop will usually be ploughed in well towards the end 
of the rains, and the cow manure will more generally than not be applied to tne cold weather crops when rainfall is 
very slight. On the above assumption there will be a total loss of nitrogen to the soil over the two years of about 
130 lbs. per acre. The question is, “can this amount be supplied by the green manure crop?” That will dopend 
upon the kind of green crop grown, the extent and condition of its growth, etc. We have produced on the Dacca 
Farm a green crop of dhaincha (Sesbanea aculeata), supplying at the rate of some 14 tons green matter per acre, 
containing over 3 tons dry organic matter and just over lUO lbs. of nitrogen and this without special treatment of any 
sort. We anticipate that as our soil becomes healthier we can count on even better figures. From thel>est experi¬ 
mental data available probably about f of the total nitrogen contained in a green legume crop is taken from the air. 
The crop of dhaincha referred to above supplying some 105 lbs. nitrogen per acre may therefore be supposed to have 
taken some 70 lbs. nitrogen from the air, the rest from the soil. The net gain to the soil then from tne crop is only 
some 70 lbs. nitrogen which just balances the removals by the three following crops in the above imaginary rotation* 
We reckon that the removals by drainago which we have put down at 30 lbs. per annum will be more than balanced 
by the amount of cow manure applied- Suppose we allow 100 mds. per annum per acre of cow manure, and at least 
in this part of the country we ao not think this is in excess of "the average used by cultivators, that is where they 
use it at all. Judging from the figures quoted by Mollison and from our own experience, wo shall be below the 
mark in assigning a nitrogen value ol 0*5 per cent, to cow manure as usually produced in India. This will add some 
40 lbs. of nitrogen per annum and the balance sheet works out as follows on the above assumptions :— 


Dr. 

To Green crop nitrogen obtained 
from air.* 

To Cow manure . . • - 


Soil's nitrogen account . 


. 70 lba. nitrogen. 
. 50 lbs. nitrogen. 


By Crop removal! . 
By Drainage removals 
Balance • • 


IOOUm. 


Cr. 

. • . 70 lbs. nitrogen, t 

. . 60 lbs. 

, . , . £0 lbs. nitrogen. 

160 lbs. 


This leaves us a balance of 20 lbs. nitrogen on our two years’ working on the above suppositions. 

The position of affairs will be still better if in place of, say, the oats in the above rotation a legume were intro¬ 
duced such as MaUkalai for instance, a crop commonly grown in the Dacca District in the cold weather. For in 
this case if | of the nitrogen of the entire plant is in the roots and stubble, and f in the part of the crop removed, the 
boil will suffer no loss ot nitrogen, having only supplied as much to the crop as has been left in roots and stubble. 
So that with some systems of cropping the frequency of the occurrence of the green manure legume crop in rotation 
could be reduced. But of course other considerations already sufficiently indicated have to be taken into account 
in finally settling that point. Wo remember that it is the active decay of comparatively fresh organic matter in a soil 
that puts life into it as opposed to the mere presence and slow decay of old organic residues that persist in many Boils 
and give to the figure for organic carbon a fictitious value. In the balance sheet of nitrogen above no account ban 
been taken of possible additions to the soil’s stock of that element by the group of bacteria known as the azotobacter, 
so that the resultant balance may even be better than as shown. 

We think then we have stated a case which may be worthy of some consideration as being an attempt to formu¬ 
late a practical scheme of gradually and permanently buildiDg up and restoring to healthy vigorous condition large 
areas of land whioh to-day are npt producing either the quality or quantity of food materials that they should do. 
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At any rate the remit* of oar previous work into which soluble artificial* entered largely, obtained by n* a* a Depart* 
meat up to the present have not been attended with that measure of success hoped for, and this clearly warrants a 
change of policy or at least trial of other manurial methods on our part Though opposed to attempt* to put artifi¬ 
cials of a highly stimulating character into the hands of the ryots for the reasons stated, it was with no intention of 
writing a diatribe against artificials purely as such, that we set out Not at all: we recognise their value 
for special purposes, and for certain investigations where they must often be used, for instance by investigators 
themselveson experimental farms. Theiruseis very often necessary in settling the preliminary points of an enquiry 
oj for acquiring merely academical information required in connection with other problems ; and we recognise that 
the acquisition of academical information is not to be sneered at; far from it On the contrary it very often opens np 
new lines of work, or leads to a better and fuller understanding of cognate matter improperly understood before. 

Again on other tracts of land in India and for some crops, profitable use may no doubt be found for them.. 

Agricultural problems may be attacked from two different points of view:— 

The Economic, in which the object is to show how orops may be produced a little more cheaply than at present. 

The Scientific, the problem being investigated for the sake of the general principles it may bring out 

In our own case, we do not consider that economio ends will be best served by attempting to push soluble forcing 
artificials, and we think we are right at present at any rate in placing the economio aspect in front of the purely 
scientific, though the latter too is receiving attention concurrently with the former. 

For intensive cultural work, such as obtains in market gardening operations, soluble artificials will one day tak 
their proper aud well deserved place. 

The scheme intended to be more or less permanent briefly sketched out in this paper presents a number of prac¬ 
tical problems worthy of our steel—moreover interesting problems, and what may prove m their determination very 
valuable ones—and it is purely in a sound recognition of the faet that we are but a unit of a much larger body in India 
from which we may hope at all times to draw inspiration and help and which perchance we may even sometimes 
hope to assist, that we present our ideas in this form for the consideration of and perhaps trial by workers in other 
parts of India. Though it may fail to achieve all we hope for it at our hands, it does not follow that such would be 
the case in other parts of the country with varying conditions of Soil, climate, agricultural practice, cropping, etc. 
We are disposed to think that work on some such lines affords a fine field for co-operative effort amongst Chemists, 
Botanists, and Agriculturists. A similar scheme worked out by Professor Hopkins in the United States (referred 
to presently) has given excellent results in practice on some of the worn out wheat lands of the West, and is it not 
at feast possible that it would be equally successful on the wheat-growing belts of India I 

Clearly, much depends upon finding green legume orops suited to each tract to supply the most expensive element 
nitrogen, the one most readily lost, with all the one most largely removed in crops. But as insisted on before where 
they do not exist already, the essentially important thing is to establish sound healthy soil conditions, and this is 
intimately connected with the proportion of calcium carbonate present, 

(We have succeeded in growing 8 to 12-anna cold weather crops on some of the worn out lands of Assam merely 
by application of time alone, whereas they would not grow at all before.) 

Very accurate methods for the determination of carbonate of lime in the soil exist, but any farther method 
whloh will assist us in determining the reaction of soils and their lime requirements should be of the utmost value. 
In this connection field work, now being carried out by ns on some of the arid soils of Eastern Bengal and Assam, 
points to a fairly close agreement between the results of that field work and results for soil reaction and its lime 
requirements as obtained in the laboratory by Vritch’s lime water method. The method promises to be of great 
assistance. We hope, however, to publish farther information on this point at a later date, as more results are avail¬ 
able. 

The essential features of the system outlined may be stated briefly as i — 

(1) Simplicity. Few manures are to be used and at interval only. 

(2) No soluble forcing artificials to cause injury to the soil or to be abused in unskilled hands. 

(3) Permanent enrichment of the soil as opposed to mere temporary stimulation. 

It would be of interest and value to knowhoW the cost of mineral phosphate imported from, say, Algeria or Tunis 
into India would compare with that of, say, Basio slag and various kinds of superphosphates, reckoned as per pound 
of phosphoric acid. 

Since experiments were started on the foregoing definite lines on the Dacca and .Torhat Farms in this province 
at the commencement of the present year, after a good deal of preliminary work and many observations on these soils 
during the preceding three years to determine the nature, reaction, lime and phosphoric add requirements, and the 
suitability of oertain green legume crop to supply the nitrogen requirements of a rotation of the ordinary cropping 
of the tracts represented in either ease, information has come to band of a similar scheme of work being actively 
propagated and strongly advocated by Professor Hopkins of the University of Illinois with excellent results in prac¬ 
tice, 

To a perusal of a very recent account of this work we are indebted for much valuable intormation and 
assistance for the future conduct of our work. 
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APPENDIX D. 

Subject IX:—Notes on the Agricultural Associations in 

Provinces. 

UNITED PROVINCES. 

, (W. H. Moreland, C.I.E., I.C.S., Director oe Agriculture.) 

The following paragraphs from the latest report of the Department summarize the present position i~ 

“ During the Agricultural Conference the opinion was expressed by many speakers that the forma¬ 
tion of SLgrieultural associations was one of the greatest needs of the province, but muoh mis¬ 
conception is still prevalent as to the conditions required for their successfid working. The 
tendency still i < to form Associations without a sufficient proportion of working members or in tho 
alternative without a paid executive; and the inevitable result is a certain amount of talk and 
writing but very little practical benefit either to the members or to their tenants The con- 
■ ception of an association as a body of working members must become familiar to the publio before 
much progress can be SXpected in this direction. At the same time there are signs in the parti, 
culars given below that a few genuine associations are ooming into existence, and doubtless their 
practioal success will lead to an increase in the number. 

In the Central Circle the Porter Association (Allahabad) held no meetings during the year, but its 
members rendered considerable assistance in connection with the Exhibition. The Mainpuri 
Association has been active and about 40 of its members are taking part in practical demon¬ 
strations of new crops or varieties, the nse of iron ploughs, and improved method of maize- 
cultivation. This association has also interested itself in the capture of the destructive wild 
cattle in its vicinity, and has distributed the animals captured among its members. The Gauria 
Kalan Co-operative Bank in Cnao continues its interest in agricultural improvement; it main¬ 
tains a useful sub-centre for implements, owns a set of boring tools for its members’ use, and has 
bonght a large quantity of ground-nut seed in order to introduce the crop ; it also held an agri¬ 
cultural show and a cattle-fair at which a brisk business was done. Three small associations have 
recently been formed in the Safipur tahsil of this district, composed mainly of members of three 
local ' o-operative Societies: they are practically ofi-shoots fronj tho Gauria Kalan Bank, and their 
activities will be watched with interest, 

“ No particulars have reached me regarding the activities of the Associations in the Western circle, to 
which reference was made in last year’s report; A new association has been formed at Barant 
in the Meerut District, but in this case, too, no detailed information has reached me. In the 
Eastern circle, an association has been formed at Walipur in the Sultanpur District It has 
made a promising start, J>ut it is too soon to pronounoe an opinion as to its ultimate utility.” 

2. It will be seen that those bodies are not yet of substantial value. Two or three are doing a certain amount of 
useful work, but it remains to see whether their energy wUl be sustained. It is the duty of the Circle Officer to keep 
in touch with these associations, either personaUy or through a member of his staff: there is not as yet any definite 
organisation for this purpose as the time has not come for organising. 

3. The extracts given show that the most hopeful sign is the aotivity of the co-operative organisation, whether 
a bank aots as such or whether its members form an association. It has all along been obvious that a co-operative 
organisation, if successful in its primary objects, would be much the most effective channel of communication be¬ 
tween the Department and individual cultivators ; but patience has been necessary, if the organisation was not to be 
overweighed at the start. Much of the work of the past six years has therefore been devoted to preparation for the 
time when the organisation would be ready to aofc. This time has now come : the Registrar has recently supplied me 
with a list extending to 22 out of the 48 districts in the provinces where the co-operative organisation is ready to enter 
into relationswith the Department, and Circle Officershave been instructed to take the necessary steps to find out the 
direction in which each bank or society can best be assisted and to render the assistance required. Arrangements 
have also been made under which the Registrar will enable the Department to keep this list up to date by intimating 
periodically the additions whioh can be made. 


BOMBAY. 

(G. F. Keatinge, I.C.S., Director op Agriculture.) 

There are 30 Agricultural Associations in this Presidency. They are not connected with. Co-operative Credit 
Societies. Most of them owe their origin to the efforts of some individual who takes an interest in agriculture and is 
anxious to be helpful in the matter of agricultural improvement; and the tendency is for the work of each association 
to represent the activities and energy of the individual who has organised it rather than the collective energy of the 
association as a whole. 

The Agricultural Department supplies to these associations the publications which it issues, and members of the 
Department visit them as often as is practicable. In this way they serve as a link between the Department and the 
cultivators and tend to stimulate and keep alive interest in agricultural progress. Some associations have, with the 
help of the Department, undertaken experiments with fair success, others ha ve acted as agents for the supply of imple¬ 
ments, such as iron ploughs, which is a very useful work, many have organised shows, which have certainly produced 
some results and have involved much labour and some expense to the organisers. It is not posable to point to very 
striking results, but on the whole I am satisfied with the progress made in this direction, and think that with conti¬ 
nued attention and fostering care some of the associations will develop into useful bodies. 

Two difficulties are prominent— 

(1) The difficulty of sustaining the interest and continuity of work. 

(2) The difficulty of providing funds. 

To overcome tho first difficulty I think that each association ought to have a paid man to act as Organiser and 
Secretary. He need not be a highly paid man, but should be a cultivator and able to read and write the vernacular. 
It ahould be his business to keep in constant touch with the Department and to organise Tprofitable lines of develop¬ 
ment for his association- 
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The second difficulty can, I think, be overcome in the long run by grafting Co-operative Credit Societiea on to 
agricultural associationa I notice that in France the tcrma ‘Agricultural Association * and ‘ Co-operative Credit 
Association ’appear to be alternative* for the same thing, and that every Agricultural Association iaa Co-operative 
Credit Society and vice vend. I should like to see the same thing take place in thiaeountry. 1 know of DO Other wa y 
in which the financial difficulty can be satisfactorily overcome ; and without fui da no association can do muoh- 

A word must be said about the Deccan Agricultural Association which acts ts a Central Association. It baa 
collected fair funds and has some Bs. 7,000 ii vested, and obtaii a a good mary annual subscriptions. Fart of its 
funds are invested in Co-operative Credit Societies. It holds quarterly meetings at which papers on agricultural 
matters of interest are read and discussed. It rum a Vernacular Agricultural Journal which baa obtaired a circula¬ 
tion of a bout 3,000. It hasappointed a number of eub-committeee to consider special subjects, and is endeavourir g 
to affiliate other associations with it. From the nature of its position ss a Central Assort ation it cannot well inters t 
itself with the details of cultivation in any particular place, but it has been instrumental In nrdertakirg some 
seed distribution, and some of ita members have taken a keen interest in assisting in the movements of agricultural 
progress and co-operative credit. 

I think that there is a good field for the work of such Central Associations— 

(1) In stimulating the smaller associations into activity in connection with which a paid organiser is 

. required, or, in the alternative, the Central association might help the smaller Associations with funds 

to pay for organisers of their own. 

(2) In aoting as agents for the supply of implements, manure, and seed. 

(3) In organising and, if necessary, in promoting companies for the development of large schemes, such 

as steam ploughing or providing an adequate reserve of fodder for tracts subject to famine. 

Here again the question of funds arises. The association must have an income from its invested funds and 
annual subscriptions sufficient to pay for its general organisation ; and for undertaking definite large schemes 
involving the outlay of considerable capital it most raise the funds by promoting joint-stock companies or Co¬ 
operative Credit Associations, either amongst its own members or amongst tbejmblio, for specific purposes. 


CENTRAL PROVINCES AND BERAR. 

(C. E. Low, C.I.E., I.C.S., Director of Agriculture.) 

I have been ssked to write a paper on Agricultural Associations generally, but perhaps it would be better if I 
confined myself to a description of the lines on which these associations have developed in tbis province, and our 
present policy and anticipations regarding them- I may state that circumstances have placed me in a particularly 
favourable position for forming an unprejudiced view regarding their work, since tbis is the third time that I have held 
charge of the Provincial Department at considers ble intervals : this ma kes it easier to estimate the extent to which the 
different features of departmental work have developed even better than if I had held continuous charge; while I have 
been a District Officer for some fi ve ont of the nine yea re during which these Associations have been working, and have 
therefore had the opportunity of seeing something of them from the administrative as well as from the departmental 
point of view. 

The-foundation of Agricultural Associations in the Central Provinces dates from 1902, and, like many of the 
most successful features of our work, is due to Mr. Sly. The lines lsid down by him, which have, so far as their 
broad features are concerned, been followed ever since, may be seen from the following extracts from bis circular 
letter initiating the Association t— 

“ A commencement has recently been made with the work, to be carried ont by the Department of 
Agriculture in the districts of the Central Provinces, of enquiry into, and experiment with, 
the local agricultural conditions with the object of introducing improved methods of cultivation, 
improved and new varieties of crops, remedies for plant diseases and such like agricultural work. 
One of the best methods of securing this object seems to be the formation of District Agricultural 
and Industrial Associations 

2. " The main object of each District Association will be the agricultural and industrial improvement 

of the district. Its advice wQl be taken in framing a programme of experimental work and the 
most practical way of carrying it ont. The members will be asked to visit any demonstration 
farms established in the district and to watch the results of experimental work in progress giving 
their'advice and co-operation in these efforts towards improvement. They will be encouraged 
themselves to undertake experiments of a simple nature, which they can carry out in their own 
farms and in their own villages. General meetings will be held at any convenient centre, such 
as tbe head-quarters of the district, the site of a demonstration farm, a local agricultural fair or 
the I ke. The agenda paper for each meeting abould be settled by the President. The members 
will discuss any experimental work in progress and make recommendations for the future ; some 
may be induced to suggest subjects for discussion and to read papers prepared by them upon any 
snhject within the sphere of duty of tbe association; the Hindi Agricultural Gazette may be 
referred to and members ssked to give their experience of the trial of any of the improvements 
recommended in the articles. Such meetings should not be so numerous as to become a burden 
upon the rural members. 

3. ” As regards the constitution of such Associations, it is essential that the Deputy Commissioner 

should be the President. Its success will largely depend upon the personal interest taken by him 
In ita work and the encouragement given by him to its members. The Superintendent of land 
Records should be a member, because be is closely connected with the agriculture of the district. 
AH tahsildars should also be members, for they are in constant and close tench with the agri¬ 
culturists, visiting them in their villages where they can inspect any experimental work in pro¬ 
gress- The Settlement Officer, if any, should of course he a member. Unless there is any other 
Government officer who takes a keen interest in the work of the A sanies tion. this would seem 
a Buffi cion fly large official element, Tbe remaining members should consist of non-ofiielal 
"gentlemen who take a keen, intelligent and practical interest in agricultural and ^industrial 
development, and who are prepared to do real work for the Association.” 

The chief faults that were peculiar to these societies in the early stage of their development wrap the following •— 
Owing to the insufficient staffing of the Department in its esrlv days, when the Direteor was burdened with the heavy 
charges of Settlement and land Records, and to the practical absence of an expert staff, it was impossible to arrange 
for more than a very limited proportion of these meetings being held under expert supervision. The result of snch 
meetings where local cultivators were left to their own devices, with perhaps the guidance, zealous hut Unskilled, of the 
Collector, or of some member of Vs staff, was largely negative; the members were asked to recite the results of experi¬ 
mental growings of a large number of crops, each ou a very small scale, in a way that at times reminded one more of the 
parable of the ten talents than of an agricultural meeting. Yet all the same, good was being done. A sense of soli¬ 
darity of the interests of cultivators, and an awakening of the attention of Government officers to the details of local 
agriculture'was.brought about, which was of the greatest assistance, when the enlightened policy of Lord Curxon 

L 
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provided us with an expert staff, and enabled us to initiate a programme of real agricultural work. Too much general 
discussion even on agricultural subjects, too much talking off the point, and too much of the darbar element charac¬ 
terised these early efforts. Some trace of the latter weaknesses still adheres to too many of our District Associations, 
but we know now how to avoid at any rate the evil of undue generalisation.. It is admitted now that the best work 
is accomplished and the most interest elicited among the right class, if the attention of the association is severely re¬ 
stricted to a few subjects of actual local importance. It is idle to read papers on the advantages of irrigation in one 
of our western cotton districts, and it is of little more good to talk about the use of calcium cyanide, for instance, 
in any of our districts. The local cultivators gape in wonderment at what it all means, or perhaps one of them pos¬ 
sessed of more tact than the rest gets up and says something about the blessings of the British Government. But if the 
discussion at the meeting of one of four northern associations turns on the advantages of pure wheat seed, or in one 
of our rice districts various members are called upon to get up and state what the yield was from transplantation by 
single seedlings compared to that from broadcast rice sowing, you soon see a very different state of affairs. The 
Chairman finds, like Hiawatha, fifty eager eyes glaring at him, and one man after another starts up, and in accents 
that betray his unfamiliarity with public speaking, spells out from a dirty piece of paper, draw'n from some myster¬ 
ious recesses of his garments, details of dates of sowing, harvesting and yield in khandis, of the various crops. I have 
seen two leading cultivators nearly come to blows over a question regarding the best manner of pitting manure, though 
the very same men, or at any rate men of the same class in the same neighbourhood, mot my persuasions on the same 
point, when in charge of the district as Collector a few years before, with most polite indifference. At a well managed 
association one meets quite a different type of man to the ordinary datbari or tnulalhati. Men quite unknown pre¬ 
viously in any publio capacity, except by some District Officer unusually well acquainted with his district, who would 
Bay “ so and so is a very good landlord, and Boems a prosperous quiet sort of fellow,” are now much in evidence, 
are listened to with attention, and come up to receive sanads or medals for specially good w ork. 

I may be pardoned if this discussion has dwelt too much on the spectacular side of the associations, It is the 
side that a visitor to the meetings would see first, and is an infallible index to their success or failure. 

Speaking generally, then the keynote of our policy is that the subjects that the members are set to deal with, 
whether at the meeting or in their own villages, must bo those in which the cultivators of the tract are directly and 
personally interested. 

And this brings me to a further point. The smaller the unit of area, the more possible it is to particularise. The 
larger the area is, the more generalised are the subjects. The keenest society we have is undoubtedly a Tahsil or 
Taluk Association, that of Seoni Malwa. This society, among other good features of its work, has organised a success¬ 
ful scheme for thU destruction of pig, which has been prescribed by the local administration for general adoption. 

So far as I am aware, the idea was entirely the members* own. They were tired of the pig eating their crops ; they 
found themselves organised into a body, and they took adavntago of the new facilities of organisation to do what 
they had never found it possible to do before. 

This brings me, naturally enough, to the part the associations play in our departmental organisation. They 
are concerned, I have shown, with the problems most local in their import, and so is our Department. Whatever 
the Deputy Director is demonstrating in the local area the*association is discussing at its meetings and practising in 
its villages. 

And further, the primary agricultural education we are now giving at Baipurand Hoshangabad to farm bailiffs, 
cultivators and others—men as a rule literate or barely literate in vernacular only—is concerned solely with thore 
particular local problems. We get as many genuine students as we can manage under these conditions, eager to 
praotise what they have learned on their own farms, whereas our first attempt at primary agricultural education 
on general lines (Nagpur Malguzari class) has proved a failure. 

Mr. Evans had started the practice of sowing kharif in lines a year or two ago in the Patan area of the Jubbulpore 
District. This is a matter of no interest to any other part of the district except the Patan area, which is hardly as 
large even as a whole tahsil. It succeeded, and now the Patan people are anxious to have a sub-association of their 
own, to help them to push this very question of line-sow'ing, together with one or two matters of minor importance. 
This perhaps is carrying decentralisation to extremes, and we are after all limited very practically by the exigencies 
of staff. But it will at any rate serve to point my argument, which is that the work of the a ssociations must follow the " 
lead of the Department and its experts. Again take one of Mr Clouston’s cotton districts. Here the associations are 
very active : each district has its Agricultural Assistant, who is supervising ten or a dozen private cotton seed farms, 
all run by members pf the Association. These Assistants also give demonstrations in one or two other subjects of 
less importance and keep in touch with the members between the meetings. When the association meets the two 
most important pieces of business are, probably how much seed the Akola Farm has to spare for each of the seed farm 
owners, when they are to write for and how to take delivery of it, and at the next meeting, what are the departmental 
arrangements for marketing long staple cotton, or ginning cotton for seed. Looked at from one point of view the 
members are unpaid officers of the Department, from another, the Agricultural Assistants are the servants of the 
Association. To keep the association’s programme on practical lines, it is necessary that every meeting should bo 
attended by a responsible member of the expert staff. As in all other problems of Indian administration, it is foolish 
to suppose that however one may welcome the signs of some attempt at real sclf-govemement it is possible to leave this 
germ to develop as it will. It wants constant and careful supervision, for many years to come. Many of the monstrous 
growths that have disfigured the history of the past few years are due to a neglect of that principle. But there is little 
fear of Deputy Directors or their staff failing to put in an appearance at meetings. They are too much indebted 
to the members, for information of local conditions'andfassistance in their r work, to be able to do without them. 
In a #word, the current of work has begun to flow to a large extent through the channels of these associations, 
and if it were suddenly prevented by any cause from doing so, the expert staff would find their usefulness impaired 
and their work crippled to a fatal extont. 

It is tempting to turn aside and enlarge for a few moments on the effect of the associations on the people at 
large; to tell how one association turned out a member for rackrenting, how another will not admit a landlord 
who lie not embanked a substantial proportion of his wheat land, how a third have started of their own accord an 
annual subscription for their own purposes, but I think I ha ve already said enough to prove the real vitality of these 
bodies, and their intimate connection with the agriculture of the country on the one side, and with the Department 
on the other. And yet I wonder if it will arouse suspicion of any interest if I say that the success of an association 
depends primarily on the interest taken in it by the members of the district staff, especially by the Collector. For 
such is the case. A continual effort is needed to keep up these institutions, full though they are of the germs of 
true vitality, and will be needed for years to coire, and the help of the district staff is especially necessary. The 
local officers preside at the meetings, they select the members, with the help of the Deputy Director, they can do 
much, especially when on tour, to make the members feel that they belong to a body that is doing useful and appre¬ 
ciated work, and that they gain the respect and gratitude of Government by doing so. This is the unanimous ex¬ 
perience of all members of our Provincial Department, and it would not be necessary in a paper intended for perusal 
locally to enlarge on this point. Any local officer who had studied the question could point to a dozen instances 
of proof, either negative or positive. For obvious reasons I must refrain from quoting these. But in spite of the 
great assistance that associations derive from the help of local officers, I muBt repeat that they contain within them¬ 
selves all the elements of vitality, and are very far from being merely darbar*. 

I now pass to the discussion of a few miscellaneous points. Undoubtedly the curse of these associations is 
the presence of members who are in no way interested in agriculture, but are very fond of appearing in public and 
malflng speeches. I allude especially to members of the legal profession. They cut in most cases about as good a 
figure at these meetings as the agricultural members do when they attempt to conduct their own law cases in person. 
There are just one or two examples of lawyers who are really useful members of agricultural associations, but, speak¬ 
ing generally, it is a good rule for every man to stick to his own business. They are prone to waste the time of the 
meeting by malting speeches on very general subjects which even our experts are perhaps hardly compo tent to speak 
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on ; they carefully acoiU^really practical questions, on which they know the local laimers are experts and would 
quic kly see through them and laugh at them. A long speech from a pleader, knowing nothing of chemistry, let alone 
of agricultural chemistry or bacteriology, proposing that Government should do ail ita revenue assessment by soil 
analysis, is a strain on the patience ol the listeners, and serves no useful purpose whatever. For this reason, the 
programme requires a careful editing beforehand and the Chairman should take a free hand in keeping speekers to 
the point. < 

It is sometimes an awkward matter, when a District Association has become full of such members, to know 
what to do. To turn them out would do more good than harm, and as they tend, like bed money, to drive the 
good out of circulation, something hss to be done, or things go from bed to worse. In such cases it is sometimes 
possible to split up the sssociatious into Tshsil Associations, holding their meetings swsy from head-quarters. 

It is highly desirable, when possible, to hold the meetings of the associations on the nearest Government farm, 
when the morning can be spent in seeing the work of the farm and the subject illustrated there ean be discussed 
in the afternoon. A small museum attached to the farm, where stock exhibits, which can also be taken about 
to local fairs, can be seen, is a help on such occasions. 

i One of the weak points of eD unofficial bodies is the lack ol an office staff, and the appointment of clerka and 
peons at the present stage of the career of these bodies should be resisted unto the death. Unpaid Secretaries are 
apt to be a bit slack at critical moments, and it is an ungracious task to criticise their shortcomings. It ia often 
possible in such cases to appoint the Agricultural Assistant, where there ia one more or less permanently attached 
to the district, either ss sole or joint Secretary, with the help of an unpaid member. This is the policy that it ia 
proposed to follow in this province. 

The meetings of the associations are reported in the Agricultural Gazette, and papers therein are often alluded 
to at meetings, while members not infrequently contribute papers and articles. 

It is proposed to take the members of associations where possible on short excursions to other districts, to see 
Government farms, or superior local methods. For instance, a trip of members of the Patan tract to Nimar, 
where tKu ril cultivation in tinea is regularly practised, is part of hlr. Evans’ programme. As part of the policy of 
showing honour to members for useful work done, tanads and medals are distributed, at Divisional meetings, 
which are designedly more of the darbar type, but are only held at infrequent intervals. Government have on 
more than one occasion seen fit to mark their appreciation ol good work by conferring titles on members. 

Perhaps it may be of interest, if I briefly recapitulate what are the principal tinea of work other than those 
already mentioned, that associations have successfully taken up in these provinces. The members in a large 
number of districts keep private seed farms, and compare notes at the meetings regarding their success. In 
Chhattisgarh they assist by example and by making known their results in the spread of the practice of transplanting 
rice. In Buldana they subsidise fairs; in Xhandwa they have a small farm owned by one of their members, where 
they grow the leading types of pure cotton varieties; 1 would not be understood as approving the pernicious practice 
of allowing associationa to manage experimental farms, which seems to me a mere waste of money. In Berar, several 
of the members act as agents for the sale of types of machinery recommended by the Department, thus pushing salea 
and saving the Department the trouble of stocking. Generally, the members may be regarded as helping to 
teach the people what they themselves have learned from the experts, and where the latter have successfully 
cultivated friendly relations with them, members are ready to help them in any way within their power. 

1 quote from the last report by the Commissioner on the Land Revenue administration of the Berar Divirion. 

• • It is satisfactory to record that all open manifestations of disaffection against the Government ceased, 
a * * e * • ' • * • • • 

The work of the Agricultural Department in particular ia reported to have a marked moral effect. The 
District Agricultural Associations are popular and have done bo me real work; the use of iron ploughs 
is steadily increasing, there is a demand for improved seed, and hurt cotton has been tried on a 
considerable scale. The efforts made by Government for agricultural improvement, particularly 
, the work of the Akola Experimental Farm, have sensibly affected the attitude of cultivators towards 

Government. 

I will now conclude by saying a few words about the administrative and political aspect of the associations. 
1 do not think any department, technical or otherwise, can ignore its duty towards the general government of the 
country in this respect, and any member of such a department who thinks, so long as he merely carries ont his techni¬ 
cal duties, without making any attempt to attract and secure the loyalty of the people, and show them the debt 
that they owe to Government, is a shirker of his duty, while a man who attempts to dissociate his department from 
the general government of the country and poBes as an outside critic of it is something a good deal worse. Neither 
the Department nor the Provincial Government can afford to ignore the possi biUties of these associations, not only in 
the future, but even to some extent in the actual present, as instruments, whether for good or evil, in affecting the 
disposition of the people towards the Government. There are few Departments whose work is so obviously desig¬ 
ned purely for the public good aa that to which I ha ve the honour now to belong, and it should be the duty of all its 
members whenever they are brought into contact with the public, to lose no opportunity that naturally arises of 
clearing up genuine misunderstandings and of combating misrepresentations of the attitude of Government. 
Association meetings should not be allowed to degenerate into academic debates, with a flavour of ill-natured 
criticism of Government action. And the participation of District Officers in these meetings ia the best guarantee 
against any possibilities of this sort. 

• 

EASTERN BENGAL AND ASSAM, 

i - ' ' ; (S. G. Habt, I.C.S., Dibectob of Agriculture.) 

, t The policy of the Agricultural Department in Eastern Bengal and Assam is to work through associates. The 
end kept in view ia that when in any district a number of associates have taken np individual lines of work, they 
should combine into an association for mutual discussion and encouragement. Hitherto owing to paucity of super¬ 
vising staff the number of associates is too small to permit of this object being brought into effect. The few agri¬ 
cultural associations which existed before the formation of this Department have been helped and encouraged in 
every way possible, but we find that they are chiefly composed of men who take no practical interest in agriculture. 
There are never more than one or two members who actually do anything to promote agricultural development. 
In the first enthusiasm meetings are largely attended and much eloquence is displayed; but soon it becomes difficult 
to induce the members even to attend a meeting and the association ceases to exist except in name. The kind 
of association towards which we are working will be a band of workers rather than a society of talkers. 


MADRAS. 

r ‘ ; (G. A. D. Stdabt, I.G.S., De&ectob of Agriculture.) , 

The history of Agricultural Associations in the Madras Presidency has been mainly a record of failure. A move¬ 
ment, directed from above, for the formation of associations commenced about six years ago. In response to this 

* *2 
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a number of District and Branch Associations were formed, and a Central Agricultural Committee constit uted to assist 
and advise the associations. The statement at the end of this note gives the date of formation and subsequent 
history of all associations for whioh information is available. 

2. A financial crisis in the affairs of the Central Agricultural Committee bringing matters to a head, the late 
Director of Agriculture, Mr. to. E. Couchmen, I.C.S., aaaiessed a letter in April thru to all Collectors, pointing out 
‘ that nearly all the District and Branch Associations weie in a moribund contrition, and that it was quite clear 
that they must all be wound up very shortly tor want of tunas if no means ooula be devised for awakening the in¬ 
terest of the actual cultivators ana land-owners in tho work,’' and suggesting that ‘ • the only feasible method of 
making these associations into nselul living booieB seemed to lie in reconstituting them, and admitting only a small 
number of members who had a real knowleage ot the subject," and that an attempt should be made to dispense 
with subscriptions ss was none in the Central Provinces. 

The replies received to this reference showed that there wsb “ an irresistible concensus of opinion that the present 
Agricultural Associations, forced as they were upon the uiatriots from above, representing no spontaneous movement 
among the cultivators, and tilling no lelt neea, are and have been, trom the first, a failure. The only apparent ex¬ 
ceptions are some of the West Coast Associations, ana here the work has realty been none by the Revenue Officers. 
The solitary exception is the B-umbakonam Association, which" baa been kept going by two retired Government 
officials, Diwan Bahadur R. Ragliunatna Rao, C.8.I., and M. R. Ry. V. K. Kamanujauhari, retired iSecietary to 
tho Board of Revenue, witn Suen help us the present Honorary Secretary, a busy Vakil, can spare from his business. 
Some of the Collectors think that email village associations mignt succeed. There is not one exocpt on the West 
Coast who sees any use in continuing the present District Associations. The Collector of Trichinopoly agrees with 
Mr. Sampson that the associations uerive no benefit lrun tneir connection with the Central Agricultural Com¬ 
mittee and should be disaffiliated, the supervision of the work of the Associations being left to the Agricultural 
Department. 

Mr. Couchman further noted concerning the Central Agricultural Committee that “ a perusal of the quarterly 
reports of the Central Agricultural Committee from its foundation shows that no real work haB been done by it from 
the first. A voluminous correspondence has been carried on with the associations, but this has resulted in no real 
work being done by the associations. Alter assuming charge of the Central Agricultural Committee, 1 stopped 
the importation and distribution of exotio seeas sucn ub caravouica cotton, and pressed upon the asaociaions the 
necessity of confining themselves to demonstration of improvements recommended by the Department. Detailed 
suggestions for work were maae to the associations again ana again. 1 also made several fruitless efforts to get 
the members of the Central Agricultural Committee themselves to undertake some useful work on their own lauds, 
offering them all every possible help from toe Department. Ho response was made to theBe appeals. As there is 
no prospect of the Central Agricultural Committee either getting any work done by the District Associations or of 
doing any itself, I agree witu Messrs. Sampson and Young that the supervision cl the work of Buch associations, 
as may survive reconstitution, may be lelt to the Agricultural Department and the present associations and the 
Central Agricultural Committee itself may be wouna up. In the case of those Associations which have funOB at 
their disposal the Deputy Direotors may be consulted as to the best use whioh can be made of there, for the improve¬ 
ment of the local agriculture.” 

Mr. Couchman then wrote the followng note, in November 1610, reviewing the past history of the Agricultural 
Associations and suggesting the lines on which they Should be reformed. " Reviewing the history of the last five 
years, it becomes clear that the formation of District Associations and of the Central Agricultural Committee itself 
was permature, and founded on several misconceptions. It was premature, because there was no spontaneous 
demand for agricultural associations, and the work of experiment and research, whioh must precede all definite 
recommendations, had hardly been begun. The radical error was in assuming that associations composed of Govern¬ 
ment officials, lawyers and journalists, could advise praotical agrioulturiBta in regard to their own profession of agri¬ 
culture. Gentlemen belonging'to the above-mentioned classes derive most of tbeir knowledge of the cultivators 
from seeing them as they appear in the Civil, Revenue and Criminal Courts ot the country. Under such circumstances 
the cultivator iB out of his element, and appears as a very ignorant and oiten as a perverse and stupid man. The 
same man in the management pi his own business of agriculture may be and probably is a man of great skill, industry, 
and intelligence. He can do what most of his reli-eoustituted advisers could not do, viz., make a good jiving out 
of the land. His agricultural praetices, rough as they may appear, are derived from the experience of generations, 
and cannot be presumed to be ill-adapted to their purpose, ot making a living from the land till they have been 
carefully inveatigateo by a trained observer. The Central Agricultural Committee and the District Agricultural 
Associations contain many large land-owners, but unfortunately in this country the larger a man’s landed property 
is, the less knowledge of agriculture does he posresa and the Icbb interest doeB he take in it. In the very varying 
conditions under which cultivation is carried on in the different parts of the Presidency even the best praotio&l expert 
is quite incapable of giving any definite advice on agricultural matters a priori, that is to say, without some know¬ 
ledge of the local conditions. As Mr. Brodie says, " in institutions like these, theorists will be of no use, nor men 
who take no interest in affairs, although they may own large properties. What we want are men who takes personal 
interest in practical agricultural matters.” The Central Agricultural Committee does not contain men of this de- 
soription, nor is any probability of ita ever containing any number of suoh men. Those who are really practical 
men are occupied with the cultivation of their own properties and will not be found among the residents of Madras. 
Nor is it likely that they would oome to Madras to attend the meetings of the Central Agricultural Committee. 

I therefore consider that the best plan is to frankly accept the situation and wind up the Central Agricultural 
Committeo. The District Associations may be left to reconstitute themselves under the supervision of the Agricul¬ 
tural Department. Most of them will probably be wound up. ^ 

Where business-like and publio-spirited private individuals can be found, as at Kumbakonam, they may be 
enoouraged to form small local associations. -In other districts where the distriot officers have the time and inclin¬ 
ation to lend a helping hand, these may foster the formation of small associations of practical mem As soon as 
Buch an association has been formed, it should apply to the Deputy Director of the division for help and advioe. 
As a rule he will be able to send one of bis subordinates or to go himself, and bold a meeting at wbioh a definite 
programme of work for the ensuing season can be discussed. A similar meeting can be held at the end of the season, 
when eaoh of the members can describe the result of his own experiments, and a fresh programme can bo drawn up 
for the next half-year. In most cases the beginning of March and beginning of September will be suitable dates 
to arrange the work for the south-west and the north-east monsoons respectively. ^ All tiio vernacular leaflets of 
the Department will be supplied free to the members of such associations. No subscriptions will be required, and the 
admission to membership should be rigidly restricted, so that it may be regarded as a privilege and not as a trouble¬ 
some obligation undertaken to please the Revenue officers. Such Associations would cease to receive recognition 
from the Department if it appeared that they were not willing to work. If they work, they should form very valu¬ 
able links between the Department and cultivators. I believe that there are few taluks in whioh half a dozen good 
praotical men could not be found to form an association of tbiB kind. A beginning has been made on these lines 
in Coimbatore and North Arcot. It should be possible before very long to have an expert agricultural adviser per¬ 
manently stationed in every district, whose chief work would be to help these associations. In Tsnjore there is 
suoh an adviser already, and the results there are very encouraging. In bouth Arcot, linnereffy, Malabar, aud 
South Canara the officers attached to the Palur, Koilpatti, and Taffpacamba agricultural stations bare been regularly 
touring in the district and hare introduced many improvements. When ©very district has ita agricultural adviser 
and there is a small association composed of practical men in eaoh taluk, rapid progress may be expected.. But 
the principle of Association must be desire to work at the improvement of the local agriculture of each locality. 

Matters hare not moved much since that date. The Central Agricultural Committee ©till exists, but does no 
useful work- A beginning has been made in some district© in reorganising the associations on the fines suggested by 
Me. Couchman. 



STATEMENT, 


District Agricul¬ 
tural Associa¬ 
tions. 

Branch Agricultural 
Associations. 

When 

formed. 

When affiliated with 
the Central Agricultural 
Committee. 

When disaffiliated. 

Condition as reported by 
Collectors in 1010. 

' 

1. Oaojam . 

Sompet, Fari&kimedJ. 
and Ask*. 

' ‘ • 

' 

1908 

1907 

A0 the District Agri¬ 
cultural Associations 
became affiliated to 
the Central Agricul¬ 
tural Committee in 
1907 except Chingle* 
put. 

The District Associa¬ 
tions of Cuddapah, 
Bellary. Anantapur. 
and Neilore were dis¬ 
affiliated in 1910 for 
non-payment o! affi¬ 
liation and subscrip¬ 
tion fees due to the 
Committee. __ 

Reconstituted, resolved to do 
practical work. 

• 

‘ - 

8. Viugapatam* 

Na rasa pa tain, Ana- 

kapaile, Yeeravalll. 
and Farvatlpur. 

1905 

1007 

• 

* 

Has had no success and k doing 
no good. 

. . 

a, Godavari . 

Raj nhmundry . . 

Ramaohandrapuram . 
Feddapuram . . 

Nagaram . • . • 

Amaiapuram • . . 

Polavaram . . 

1905 

|_iwa 


. - 

Meetings consist of two or 
three pleaders and officials. 

4. Klatna 

6. Guntur . 

Narasapor . . 

BapatU .. • . 

Bexwada . 

Tcnall ’■ . . 

Vinukonda . . . i 

Kalhkott* . . ; 

0unala . . , j 

Sattenapalto . • j 

Guntur . . . 

Narearaopet . . | 

1905 

jl90S 

J 1905 
1905 

|l907 

jl906 


The Ndlore District 
Agricultural Associa¬ 
tion has since been re- 
affli.atcd to the Cen¬ 
tral Agricultural 

Committee.. 

. 

Has had no part to any 
improvements in agriculture 
that have taken plaoe. 

Has been doing some good but 
is not flourishing. 

•, Nellore 

7. Bellary 

8. CudiUpah . 

Ongoloi . ■ . ! 

! 

1005 

1908 

1905 

1905 

.. 


Apparently dead. 

Spends its time in passing 
resolutions but does no use¬ 
ful work. 

0. Kurnool 

Fattlkonda .. . 

1905 

1906 

_ 


Has* relapsed into lethargy. 
Barely meets. 

10. Anantapur . 

Penukonda* . 
Anantapur 

Gooty 

jl905 



No use in this district. 

11. Cldnglcput*. 

Semb’um . . . j 

1905 

1907 

Affiliated to the Central 
Agricultural Com¬ 
mittee. 


Has ceased to exist. 

There is no District Agricul¬ 
tural Association at Chingle- 
put. 

li. North Arcot- 

13. South Arcot 

Chittoor . . , 

Tlrupatl . . 

Ami . , 

Sholinghur . , 

1905 

1905 

|lfl06 

1906 

" 


Has ceased to do any work. 




twists. Retards progress of 
agriculture. 

14. Taojore- . 

! 

Maya va ram . 

Pattukkottal . , 

Negapatam . . 

Mannargudi . 

t Kumbakonam 

Taojore . , 

1905 

>1005 

J 1906 


. 

' 

Does not show many signs of 
Ufe. 

< 

15. Trlchlnopoly 

Kulitalai *' . 

Musiri 

Ariyalur . 

Forambalur '. . 

1905 

1190 5 
1907 

% 


Has been reconstituted. Pro¬ 
poses to disaffiliate from 
Central Agricultural Com¬ 
mittee as it gets no return tor 
subscription. 

14. Madura . 

Bodinayakkanur 
Dindigul . . 

Ramnad . 

Sholavandan . * 

Melux . . . 

1006 

•1007 

A 



Shows certain sign of scUvtty. 

17. TtnnoveUy . 

•• 

1905 



Moribund. Of use only tor 
distributing leaflets. 

18. Salem 

10. Coimbatore 

Namakknl • , 

1905 
1908 

1906 



Has so vitality. - 

Has done nothing towards the 
improvement of agriculture. 

20. Malabar 

Malappttram* . 

North-Malabar* 

Palghat* . 

CaUcnt 

s i § 

r-i ^ 



1 

91.(Routli C-anara 

*• 

Mangalore 

Puttur . . • 

Cooudapur • • 

1906 

1905 

1906 

/' 


Working well and on the right 
lines. Consists largely of 
agriculturists. 

Not flourishing. 

Not doing well. 


Non.—Where no remark appears against a Branch Agricultural Association the remark against the District Agricultural Association 
is to be taken as applying. 

• These Associations were formed shortly before the formation of the Central Agricultural Committee to July 1 WMdthere. 
maining Associations were formed subsequently as the result of official encouragement at the ins ta n c e of the Central Agricultural Com 
mitten. 


t Energetic and doea good work. 


43 L G. Agri 
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BENGAL. 

(W. B. Heycock, I.C.S., Directob of Agriculture.) 

His Honour the Lieutenant-Governor inaugurated the Bengal Provincial Agricultural Association at a meeting 
held at Belvedere on the 2(Sth August 1904. The object of establishing this Association was to secure the coopera¬ 
tion of men interested in agriculture in the dissemination of a practical knowledge of scientific methods of agriculture. 
The Land Revenue Member of the Board of Revenue vras the tr-vflkto President and the Director of Agriculture 
was and is still the ex-officio Secretary of the Association. Leading saminders and business men, numbering 35 at 
present, are its members. The Association meets at Writers’ Buddings, Calcutta, where the office of the Director 
of Agriculture is located. A Library has been formed for the use of the members, which includes the best books of 
reference dealing with agricultural and industrial subjects. 

Besides the Central association at Calcutta each division has an association of its own and District Agricultural 
Associations have been formed iq all districts except Howrah, the Sonthal Parganss and Darjeeling. There are 
also some Branch Associations besides those at head-quarters in the districts of Birbhum, Nadia, Sambalpur and 
Angul. A grant of Rs. 1,000 is made annually to each Divisional Association which makes a small grant to the 
different districts in its division. 

The Provincial Association is expected to exercise a general control over all associations in the province and 
to consider and advise upon questions of general agricultural importance. It is the duty of the Divisions Association 
to co-ordinate the-work of District Associations and to serve as a convenient channel for communications. The 
members of District Associations are expected to take a practical part collectively and individually, both by con¬ 
sultation and actual demonstration work, in the improvement of agriculture in each district. 

Most of the associations are still young, and it will be some time before they attain their full degree of useful¬ 
ness. 

One agricultural inspector is attached to each division, who is the principal agent of the Divisional. Association. 
The chief duty of the inspectors is to visit each district in turn, to assist the members of the District Associations 
in drawing op their programme of work, to help them with advice and instruction regarding the use of proper im¬ 
plements, manures and methods of cultivation and to do all in their power to spread a knowledge of impro ved agricul¬ 
ture throughout their areas, by freely mixing with the agricultural population. 

The programme of work of each association during the ensuing year is prepared at a meeting at which the divi¬ 
sional inspector is present. These programmes are then submitted to the Director of Agriculture, who, after con¬ 
sulting the Deputy Director of Agriculture, returns them to the Secretaries concerned with his remarks or approval. 
At the close of each year a report on the work done by each association is submitted to the Director of Agriculture. 
These reports are reviewed by the Director of Agriculture and his instructions are communicated to the associations 
for information and guidance. The programmes, however, are generally submitted so late that it is often impossible 
to examine and correct them before work is started. Instructions ha ve been issued to all associations directing them 
to pay particular attention to the punctual submission of their programmes. 

The principal mistake which almost all Associations make is to experiment rather than to demonstrate. Ex¬ 
periments should, in all but exceptional cases, be confined to departmental farms. After years of careful work, the 
Department has now certain definite recommendations to make which are placed before associations by means of 
leaflets or in the annual review of their work or other ways. Obviously the first work of the associations is to 
establish these improvements and bring them into general use. This can only be done by concentrating attention 
on them and by repeating them until they are finally established. Another mistake which associations make is 
the frequency with which they change the programmes of demonstration work. In a large proportion of cases too 
demonstrations are carried on on eo small a scale that no general conclusions can safely be drawn from them, 
especially as they are not repeated year by year until they are established. 

The Deputy Director of Agriculture is out of touch with the divisional inspectors. The Deputy Director of 
Agriculture very rarely inspects the work of the divisional inspectors and seldom, if ever, visits any of the members 
of the Divisional and District Associations to inspect their demonstration work. He seldom attends meetings of 
the District Associations and is acquainted with few, if any, of the members of these associations In fact, he has 
little to do with the Divisional and District Associations, and as a consequence the divisional inspector has no expert 
guidance or control. The Director of Agriculture, it is true, has some idea of the work which divisional inspectors 
are doing, because copies of their diaries are submitted to him. A perusal of their diaries shows that the divi¬ 
sional inspectors do not always follow out the policy laid down by the Department, but work on lines of their own. 

The failure to supervise the work of the divisional inspectors i6 mainly due to the fact that the Deputy Director 
of Agriculture has too large an area to deal with. It is now proposed to divide the province between two Deputy 
Directors of Agriculture and to insist on proper attention being paid to the District and Divisional Associations 
and to better and closer supervision being exercised over the work of divisional inspectors. 

Membera of associations rarely, if ever, demonstrate improved methods of cultivation alongside the ordinary 
methods of cultivation. The chief object of demonstration is to prove the superiority of the improvement which 
is being introduced. ThiB can only be done successfully if the local variety is grown alongside the variety it is 
proposed to introduce. Ocular proof is wanted if the locq^ultivators are to be convinced. 

Divisional inspectors have neglected to preach this lesson and have allowed members to experiment much as 
they wish. Ho doubt when the associations are brought into touch with this Department, members of these asso¬ 
ciations will carry on their demonstrations in the proper manner. Without the assistance of tho various asso¬ 
ciations, it is almost impossible for the Department to introduce widely improved methods of cultivation. 
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APPENDIX E. 

Subject XIINote on the present position of the Indian 
sugar industry with suggestions for its improvement. 

(B. Coventry, Officiating Inspector General of Agriculture in India.) 

The steady increase in the yearly imports of foreign white sugar into India combined with its low price is 
having upon the Indian sugar industry an effect which is reflected in the decline of the area under cane and the 
decrease in the number of sugar mills and refineries in the more important sugar tracts of India. It iB not 
possible in this noto to go into the details of the causes which have led to the present state of affairs, but it will be 
sufficient to point out that the import of foreign white sugar, which in the quinquennial period ending 1889 was 
79,(538 tons is to-day over 700,000 tons per annum. Its cheapness too is such that it is not only being increasingly 
consumed as white sugar to the exclusion of the Indian product, but there are cases where it is being mixed with 
molasses and inferior gur and retailed as gur. The attention of Government was drawn to the matter by the 
remarks of the Hon’ble Mr. Madan Mohan Malavya at the meeting of the Legislative Council in Calcutta on 8th 
March 1011, and in the press and at the sittings of the Agricultural Conference held recently in Allahabad the 
gravity of tho situation was generally admitted. It would, therefore, seem that a sufficiently strong case exists for 
the Government to step in and assist the industry. 

2. In what way this assistance should be given is the point for determination. It is felt that the Board of Agri¬ 
culture as a body is in the best position to advise Government on the policy it should adopt, and consequently The 
Indian rugar industry, its improvement, and the production of refined sugar which is now being imported haB been made 
a subject for consideration by the Board- In order to obtain its decision as soon as possible it has been decided 
to hold the next meeting at Pusa towards the end of November instead of in the month of February as has been 
thecustom. Atthesame time preliminary enquiries have been taken in hand with a view of aiding the deliberations 
of the Board and in anticipation of Government’s action. 

3. In the United Provinces more than half the- cane of the whole of India is grown and to that province the 
sugar industry is vital to a degree which is non-existent in any other. Other provinces would scarcely feel the 
extinction of the sugar industry as they have other valuable crops to substitute for cane. In the United Provinces 
it is grown on a very large scale and in a considerable number of districts is a principal rent-paying crop which could 
not easily find an equivalent in any other crop grown there. On this acconnt it is but proper that special consider¬ 
ation should be given to the wants of tliiB province which, for the reasons detailed above, appears to feel the competi¬ 
tion of foreign rivals in a pronounced manner. Consequently, Mr. W. H. Moreland, the Director of Agriculture, 
of the United Provinces, as well as Mr. A. B. Shakespear, the Manager of the Cawnpore Sugar Works, and others 
whose competence is well known have been freely consulted and their recommendations embodied in this note. 

4. It is recognised that the problem of the production of sugar in India is a complex one. In foreign countries 
it may be broadly stated that the realisation of the greatest amount of sucrose (white crystalisable sugar) is the 
chief object in view and that all efforts at improvement whether agricultural, botanical, chemical, or mechanical 
are aimed at this. ’In India the matter is on a different footing. The production of gur, which is a mixture of orys- 
talisable and uncrystalisable sugar, is the chief industry and the making of white sugar is comparatively of secondary 
importance. While therefore a set of appliances and a particular cane may suit the one, it does not at all follow 
that it will suit the other. It is therefore clear that any proposals for the amelioration of the Indian sugar industry 
must be dual in character. They must include the improvement and the fostering of the indigenous methods of 
gur making as well as the production of cheap white sugar. And further there is a point upon which some stress 
may rightly be laid, viz., that our policy should be to improve what already exists rather than attempt to create 
something likoly to be unsnited to the local conditions. There is a danger of persons being carried away by the idea 
that the central factory system with its large capital and necessary co-operation amongst growers is the one and only 
remedy. It may be agreed that it is certainly a thing to aim at, for it is the most perfect system of the economical 
making of white sugar that has yet been conceived. But apart from the fact of its being donbtful whether the central 
system is necessary or even suitable for gur making there would be grave danger in suddenly foisting these Western 
methods on the Indian cultivator and capitalist that they would fail as being unsnited to existing conditions and 
progress set back in consequence. It would be a far better course to start with the small indigenous units that 
now exist, adapt and improve them and gradually increase the size of these units as we find conditions, enterprise 
and capital are favourable. The following proposals are therefore put forward with a view of meeting the require¬ 
ments indicated above. 

5. It is admitted that the defects which exist in the Indian sugar industry and which hamper it in its competition 
with foreign rivals are:— 

(1) Wrong and wasteful methods in manufacture- 

(2) Imperfect cultivation by which the yield of cane per acre is low. 

We are therefore able to say that the problems range themselves under two headings, viz., mechanical and agri¬ 
cultural (to include botanical). 

Among the defects in manufacture (mechanical) may be mentioned the heavy loss in the extraction of tho juice 
owing to the low efficiency of Indian mills, the destruction of sugar due to imperfect methods of concentration and 
the wasteful and antiquated means of separating the molasses from the sugar in the making of the refined product. 
Under cultivation, which would include the botanical as well as the agricultural aspect, the defects will be best un¬ 
derstood when it is stated that in ordinary countries 30 to 40 tons of stripped cane per acre is the usual thing, while 
in India 16 tons is considered good. Also as regards the quality of the cane little attention has been paid by the 
Indian cultivator, so that it is not uncommon to find canes yielding as low a percentage of sugar as 10 per cent, 
being grown when varieties yielding 17 per cent, of sugar could easily be substituted. The sum of these defects 
prevents India making Bugar as cheap as she should and so places her at a serious disadvantage in competition with 
foreign countries. . To remove them the following remedies are recommended !— 

I.— In manufacture. 

An expert Sugar Engineer should be appointed, and his work should be:— 

A. Investigation based largely on the study of indigenous methods, to determine the best methods of extract¬ 

ing and concentrating the juice— 

(a) to yield gur ; 

ft) to yield white sugar— 

(1) on a scale within the means of individual cultivators or small groups; 

(2) on a scale within the means of the Indian capitalists now engaged in the industry. 

B. To assist in bringing these improvements to the notice of cultivators and sugar makers. 



II. —In agriculture. 

A. 'Agricultural — 

(a) To survey and test local varieties under chemical control* 

(b) To test Bach imported varieties as appear primd fade suitable. 

(c) To facilitate the distribution of the best varieties so determined. 


(d) To demonstrate improved mechanical methods. 

(«) To study questions of tillage, watering, manuring in the light of local oonditions bo aa to increase the 
weight of cane per unit area. 

B. Botanical .—The creation of a breeding station preferably in Madras in charge of a whole-time botanist 
principally for the production of new varieties, (a) by breeding and (6) by Bports, and in addition to 
introduce new varieties from other sugar growing regions and to cany on in the station agricultural 
investigations detailed under (a), (&) and (e) above. 

d. As regards the investigations to be carried out by the Sugar Engineer in the manufacturing process every 
consideration seems to point to the United Provinces as the more suitable locality in whioh to plaoe him. It seems, 
necessary that his work should be localised, otherwise there is a chance of his efforts being dissipated. As already 
explained half the sugar of India is produced in that province, and the industry is vital to its welfare. The Agricul¬ 
tural Department in the United Provinces has for some time been interesting itself in the improvement of the in¬ 
dustry and Mr. Clarke, the Agricultural Chemist at Cawnpore, has already in hand the survey and testing of the local 
varieties. The Sugar Engineer should, therefore, be placed under the Director of that province. If neoessary, 
and his duties permit of it* he may be consulted by other provinces and allowed to visit other experiment stations, 
Ho should be engaged on a strictly temporary basis at a fee of about £750 per season and be would be required to 
stay in India from November to April and expected to work out during the recess season such mechanical questions 
as may require study in consultation with manufacturers. If an Engineer is chosen possessed of knowledge of the 
indigenous industry the term of appointment should in the first instance be for three seasons, while if it is fonnd 
necessary to select an Engineer without Indian experience a term of five seasons is probably the best that can be 
recommended. He would require a first class sugar boiler man to assist him on Ra. 300—400 a month and the services 
of the provincial chemist. Besides some money would be required for erecting small machinery of alternative types 
and perhaps Ra. 50,000 would be wanted for this. Mr. Moreland has urged very strongly that the Engineer should 
take up his duties in the coming November; he presses this partly on aceount of the importance of not losing a year 
and partly on account of the state of public feeling in the United Provinces. If a hiatus of a season is allowed to 
elapse between the efforts made at the Allahabad Exhibition and the next step forward, the publio is almost certain 
to infer that Government has given up the question. Any such impression would certainly check the movement 
of capital towards the industry which is just beginning in a limited and tentative fashion: whereas the vigorous 
step of appointing a specialist at this juncture will go far to oonvince the public that Government is in earnest. 

As regards problems in the agricultural fine it seems desirable that all provincial departments should be invited 
to co-operate in a combined effort to improve the agricultural aspect of the problem. The matter can be discussed 
at the meeting of the Board of AgricHilture in November next, but It would aid the deliberations of the Board and 
ensure the more effectual assistance of the provinces if the Local Governments, could instruct their Directors of 
Agriculture to come to the meeting of the Board prepared with definite proposals of the assistance they could promise 
to give. It is farther important that the attention of the Local Governments be drawn to the necessity which exists 
for sugar experiment stations being set up in sugar tracts only. 

There remains to consider the botanical work. It has been recommended that a breeding station should be 
set up, preferably in Madras. The botanical improvement of cane is obstructed in this country by the feet that 
the rais ng of new varieties from seed is much more difficult than in other countries, and consequently the most 
favourable locality should be selected for this work. This is without doubt Madras where canes have been known to 
arrow. It is therefore recommended that this work be entrusted to the Madras Agricultural Department, and in 
order to give it continuity, which is essential, an assistant botanist should be appointed. The worlrwhich would be 
carried on at the breeding station is best indicated in the note on “ The botanical aspect of the improvement 
of sugarcane in India " prepared by Mr. A. Howard, the Imperial Economic Botanist, which is appended. 
Besides the strictly botanical work carried out at the breeding station, there will be work in the provinces attend¬ 
ant on the agricultural experiments indicated in a former paragraph which it is believed can be undertaken as part of 
the botanist's routine work and for which the appointment of whole-time men is not required. Similarly the 
chemical work may be considered as ancillary to the mechanical, agricultural and botanical investigations, and that 
the present provincial staff is sufficient. 

7. To summarise the recommendations contained in this note :— 

(1) The Board of Agriculture should consider the subject of the Indian sugar industry at its meeting in Novem¬ 

ber, and the Government of India should invite Local Governments to join in a combined effort to 
improve the industry and to instruct their Directors to come to the meeting prepared with proposals of 
assistance, and further to draw the attention of Local Governments to the necessity which exists for 
sugar experiment stations being set up in sugar tracts only. 

(2) That the appointment of a sugar Engineer being essential, he should be selected at once on terms And for a 

period already indicated, and that he should take up his duties in the coming November in the United 
Provinces without fail and that sufficient funds be apportioned for his work. 

(3) That the Madras Government be invited to undertake the production of new varieties of cane by breeding 

and sports as well as the selection and testing of existing and new varieties and other attendant botanical 
v and agricultural investigations at one of their stations and that an assistant botanist be appointed to 

aid the work. ' _ \ 


THE BOTANICAL ASPECT OF THE IMPROVEMENT OF SUGAR CANE 

IN INDIA. 


(A Howard, M. A, A.R.C.S., FX.S., Imperial Economic Botanist, Ptsa.) 

The botanical work connected with the improvement of the sugarcane in India may be conveniently considered 
under the following main heads :— 

X ,—The production of improved varieties , 

The fact that in ordinary cultivation this crop is always reproduced vegetatively renders the maintenance of the 
type a comparatively easy matter. Once a good kind is found ita propagation presents none of the difficulties which 
attend the continued growth of many of the crops raised from seqd* , . . . . . 

Several methods of producing new and improved types are possible—(1) the introduction of new varieties from 
other sugar growing regions, (2) the propagation of bud variations or “sports, * and (3) the production of new seedling 

introduction of new varieties .—Now that it is possible to send cane cuttings by pared post from any esu© 
growing country to India, the introduction of new kinds is a very simple and inexpensive matter. As the intro¬ 
duced cuttings w ill often reach India in an enfeebled condition, care will be necessary to grow them in nurseries for the 
first year ana to make comparisons in the field with local sorts only from the first an! succeeding cropa raised froiq 

Indian grown plant material. In Madras work on these lines in the past has rieVted results of great value. 
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(2) Bud variations or sports .—In some varieties of sugarcane sports are comparatively frequently observed, 
and advantage of this occurrence is taken for the production of new varieties. Sports are naturally most easily 
seen in striped canes, but it is very likely that it occurs in many other canos and that its occurrence might be 
detected by careful observation. 

(3) Seedling canes .—Although a very large number of seedling canes have been produced, practically nothing is 
known of the inheritance of characters in this crop. As a rule the method adopted is haphazard, a large number of 
seedlings of doubtful parentage being raised, the majority of which are discarded after an inspection of their vegetative 
characters in the field. To place the work on a scientific basis in India three things are necessary. 

In the first place the conditions under which the flowering of the sug roane takes place in India will have to be 
determined and means may have to be taken to make canes arrow. At present canes do not flower freely in India, 
but the proper regulation of the water-supply may increase the tendency to produce flowers. 

In the second place the pollination of the various varieties should be studied in great detail; any with infertile 
pollen, with defective pistils or which are self-sterile should be noted. In such cases oroeses can be raised easily by 
growing these varieties with another suitable cane in alternate rows. In this way the thin Indian canes have been 
used in Java to produce hybrids with one of the looal canes with defeotive pollen. Among the resulting offspring 
canea with good qualities and high disease resistance have been obtained. 

In the third place the inheritance of characters in the crosses made should be studied. This is likely to be a 
matter of great difficulty as one or both of tbe parents used may be heterozygotes and may not breed true from seed. 
Under these circumstances it may not be possible to say what characters will be dominant in the Fi generation of any 
given cross, and possibly this generation may not always be uniform. At a modern sugarcane experiment station 
these matters however should receive attention and efforts should be made to place the production of new varieties 
on a higher plane. 

The keeping qualities of sugarcane pollen should also be studied both with a view of overcoming the difficulty 
of crossing two kinds with different flowering periods and also of importing for hybridisation the pollen of kinds which' 
cannot be made to flower in India. 

II. —The testing of new varieties. 

In sugarcane as in other crops one of the difficulties of handling a large number of varieties which confronts the 
Economic Botanist is to determine which kinds should be thrown away and which should be kept for trial on a larger 
scale- A safe method of elimination is required in the early stages, otherwise the work becomes impossible. Much 
could be done by growing the new sorts in uniform land accurately spaced with a standard known sort, say, in every 
tenth hole. All kinds which give a low yield of cane could at once be eliminated and the examination of the juice 
restricted to those of great vegetative vigour and heavy cropping power. Elimination should be continuous and 
only the most likely sorts kept for testing on the large scale- 

ill.— Determination of the yield. 

After the preliminary tests it is necessary to carry the work of variety testing still further. Theonly satisfactory 
method of determining the yield of a variety of sugarcane is to cut the crop and make the juice into sugar. Calcula¬ 
tions from the behaviour of the juice of small orushed samples almost invariably indioate high yields which are 
not subsequently realised in practice. If a whole-time officer is placed in charge of the botanical work of sugarcane 
improvement, it will be quite possible for him to complete the field tests. 

Field tests on a suitable scale and in different parts of the same sugar tract are necessary before a new variety 
can be recommended with confidence. Provided only exceedingly likely sorts [are considered for this work, it 
would be safe to enlist the co-operation of selected cultivators in obtaining a final opinion on a new variety. 

In connection with these tests it seems desirable to determine the lower limit of purity of oane juice from 
which good gur oan be made under local conditions- It is well known that purity of juice is of great importance 
in factory work and canes of low purity are useless. In gur making, however, where the product is not pure sucrose 
it is possible that juices of lower purity could be used. In this case the choice of an improved kind need not be 
limited to cane of the highest purity and to those most suitable for use in a factory. 

This portion of the work connected with the testing of varieties involves chemical determinations. These, how¬ 
ever, are bo simple that all that is necessary is that a competent chemist should supervise the arrangement for the 
work at the beginning and occasionally inspect them afterwards. 

IV. — Distribution of cane cuttings . 

After the canea are tested it will be necessary to give them out to cultivators and to maintain the supply. The 
best method of growing caneB for plant material at a sugar experiment station should be worked out and care should 
bo taken to maintain the vegetative vigor of the best kinds. The best methods of preservation of the cuttings during 
transport and the most suitable methods of transport are matters which should receive attention* 

Selected cultivators might find it remunerative to grow plant material in the various localities in a Bugar 
growing tract. Everything should be done to bring this about and to make a district self-supporting as tiie transport 
of cane cuttings for long distances is a very expensive matter on account of the great weight of cane required per acre. 

V.— Conclusions . 

In the above an attempt has been made to indicate the main lines of work in the improvement of sugarcane 
varieties in India which could be earned out by an Econoznio Botanist with the necessary agricultural knowledge-. 
It now remains to offer suggestions as to the best means of actually carrying out this work. 

The production of improved canes for India need not be an expensive matter. All that is necessary is to place 
a whole-time officer with the requisite experience and knowledge in the most suitable province in sole charge of the 
work. One of the existing farms could be converted into a sugar experiment station and any necessary chemical 
assistance could be given.. The province most suitable for the first sugar experiment station devoted to the improve¬ 
ment of sugarcane varieties is undoubtedly Madras where the industry is well developed and where the cultivators 
can command the necessary capitol. Compared with this province the cultivation of cano in the lndo-Gangetic 
plain is somewhat primitive, while the conditions in Madras for the production of new seedlings are likely to be much 
more favourable than in Northern India. In addition the Government Botanist in Madras has considerable ex¬ 
perience of sugarcane work both on the botanical and agricultural sides, and would have no difficulty m organising and 
conducting a sugar experiment station on the lines indicated in this note. 


NOTE ON INDIAN SUGAR INDUSTRY. 

(A. Shakesfeab, Cawnpub. ) 

Jaggery .—Attention has been drawn to the great variations in prices of jaggery thronghout India. This is i to 
some extent dne to differences in qnality and appearance and also to local tastes, some kinds of gur being very highly 
prized for the peculiar flavours which they possess—quite irrespective of their sucrose value. For example there js 
a variety of jaggery made from oane juice known in the Calcutta market by the name of ‘Valley gur which I see 
is selling bb high as Ba 6 per maund and high quality eating gur* were fetching ae much as Be 8 per maund in certain 
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““^V“ the Punjab qUite reCeUtly- TheSe raw 8Ugara muat be re,J| y Iook6d “P°" « sweetmeats and not a. raw 

.... T J* "Pf"^ »f canes.—At present the crushing season in India may be said to extend from 15th November to 
15th April, but extraction is very poor with country canes in Northern India till the end of Deoembw tho varietie! 
usually mushed during November-December are of very poor quality, and it only pays the cultivator toharveTtZm 
because he can oommand a fancy pnoe for early made gur, corresponding to the high prices which a cardenerTeta Z 
early peas, eta. Jurne purities of ordinary thin varieties in normid ySuf do not begfn to touch evfu IO pM ce it 
till towards the end of December, andcannot be realty said to be ripe till the 15th January (I am spe^kiifg of the 
United Provinoesh From the conditions of the seasons I do not think it is much use attempting to i 6 8 t 

" P “ U . n 8 T ^ 0direCtlO 1 n T 8 m W H* h reSe< ^ C . h f kould be mad0 sbould be to introduce varieties which willTome 

to maturity m April, May and1 Junq. If we could obtam a orushing season running from 15th Deoembcr to 15th Juno 
t would revolutionise costs of production for factory made sugar. The difficulty, or at least one difficult is that 
late crushing clashesi with the spring cereal liarvest when aU available labour is required for cutting and toreshin^ 
wheat and barley. Otherwise I have had experience of Hemjah cane standing as late as mid-May when it had a 
very remarkably high sucrose content To keep oane in condition through the months of May and June artificial 
irrigation would, I think, bo essential. J 

Saw sugar for refining.—When Speaking on this subjeot at the oonferenoe held in Naini Tal in the vear 1908 I 
made the following observations:— • 


‘I compute that at least 15 per cent, of the juioe oould be reoovered by improved milling—not by the intro¬ 
duction of power-mills, but by a more efficient type of the metal mill now in use, and after making allowance for the 
fact that as the expression is intensified, the juice beoomes weaker in sugar. I believe that wo sbould be able to 
recover another 1J per cent, of sugar if we oould prevent this residue of the juioe passing away in the megass. Mv 
idea 18 that the present iron mill after it has been in use for any length of time, is little more efficient than the stone 
mill which it superseded. The metal of whioh it is made is Boft, and under the action of orushing, the tendency of the 
rolls is to assume a slightly ooncave form, as the canes are not fed evenly throughout the length of the roll; this 
defect may be almost imperceptible, but the loss ocossioDed is very considerable. 

“ To beep the present iron mills in proper order contemplates tbs rolls being turned up true after each season 
and this means very heavy maintenance charges. I would strongly advocate a trial being made with oase hardened 
steel rolla The coat of the mill would of oourse be considerably enhanced, but its efficiency would, I believe, be 
immeasurably inoreased and as the oustom, I understand, is for a oultivator or a group of cultivators to hire the mill, 
the increase in initial oost would be modified. I would suggest Government communicating with the leading 
steel manufacturers on the subjeot, with the idea of importing a supply of rolls for demonstrative purpose. The 
field is a vast one, and I have little donbt that the steel trade would interest itself in the matter." 


I still think that there must first be co-operation amongst refiners, with tho objeot of seouring a general accept¬ 
ance of the principle that the gur must be bought on quality. Mr. Moreland, I know, tried to get the larger concerns 
to take the lead in bringing this about, but none of the native-owned concerns would agree. I now buy all my gur 
on a quality basis, and I find it pays me. We have very few complaints, and it is wonderful how accurately 
an experienced dealer will determine the sucrose content of gur. The Agricultural Department might endeavour 
to get groups of native refiners to interest themselves and at the outset provide chemioal assistance to do 
the neoessary analyses of the supplies. So long as the oultivator is paid the same, or very nearly the same, price for 
impure as for pure gur, there will be no progress towards a better state of things. 

* With regard to the question as to how the present praotices in connection with the industry oould be improved, 
I should like to record the following views :— 


(a) Mechanical. —Something might be done in the better tempering of mill rollers ; a tremendous amount of juioe 
is lost because, owing to the feed being always in the middle of the roller, there is a tendency for the face of the 
rollers to become conoave. The question is greatly one of cost. I think the best road to an improvement in 
extraction would be found in a promotion of the co-operative principle in order to conoentrato the orushing of the 
cane and so enable small power plants to be used with more efficient evaporating appliances, but of oourse one must 
remember that the cane cannot be carried any distanoe because of the labour faotor. However, in the more oon- 
oentrated tracts the Agricultural Department might put down a test plant for the manufacture of jaggery to deal 
with the crop off, say, 50 acres in a season of 100 days, 15,000 maunds,150 maunds per day. A careful record 
of results should be kept for comparison between the bullock-driven plants in the locality. 

(b) Agricultural. —I think if India is not only to take her proper place amongst sugar producing countries of tho 
world, bat even to save her cane cultivation from partial extinction, she must grow a better class of cane and that all 
efforts on the agricultural side should be directed to this end. This, of course, contemplates better manuring and 
artificial irrigation, but 1 am quite certain that if higher yielding canes could be grown the cultivator would be 
able to afford to buy manures and would also be in a position to afford more geuerouB irrigation. 

(c) Botanical .—I support the recommendations set forth in the Director of Agriculture’s note in connection with 
the establishment of a oane breeding station in the south of the country, co-ordinated with experimental farms 
in other important sugaroane tracta. 

(d) Marketing, intelligence and distribution _Excellent machinery already exists for the marketing of both 

country made raw and refined sugars, and I do not see any important directions in which improvements oould be 
introduced. I should like something to be done to put a stop to the steadily growing practioe of adulterating foreign 
sugars and dressing them to resemble the country made product, but I do not see bow the State can very well inter¬ 
vene. Nobody wishes to discredit imported sugars in any way, but there is a sentimental value attaching to country 
made sugars amongst a large portion of the population, and if a man is prepared to pay a higher prioe for these, be 
s justified in getting them. 

Extension of sugarcane cultivation. —There are immeuae possibilities for extending the area sown with sugarcane 
provided a better quality cane can be produced, but unless this is possible, I think the tendency will be steadily 
towards a decrease of cultivation, as there is no doubt that the higher grades of Indian raw sugars are gradually being 
replaced by cheaper refined sugars from abroad. An alteration in the system of land tenure would of oourse change 
the whole aspect of the industry, but I think it is extremely unlikely that Government would do anything to disturb 
the rights of occupancy which are now enjoyed by the Indian cultivator. Much of the success attained in certain 
sugar producing countries has undoubtedly been due to concentration of cultivation, and there is no question that if 
land could be put under this crop in large blocks, many of tbs difficulties confronting the establishment of a central 
factory system would disappear. I do not think, however, that it is any good going into this question further, 
because I feel convinced that Government would never permit any alteration in existing conditions. An important 
point in connection with the more extended use of manure is the restrictive character of present day railway freights. 

I have repeatedly endeavoured to obtain acceptance of the principle that ou broad economic grounds manure 
should be carried by railway companies at net working costs, I think Government would be well advised to take 
up this matter. 

In connection with the appointment of what the Director describes as a sugar Engineer, I think what i« wanted is 
rather a sugar chemist with a general practical knowledge of machinery and mechanical methods. To be of value In 
connection with improvements in the manufacture of raw sugar, such a man must have a thorough working know* 
ledge of manufacturing methods and sugar technology, and it will also be of great assistance to him if he ia a 
professional chemist, because in all his investigations a constant checking of result* by analysis will be neoessary. 
The mechanical knowledge required would be of a simple character, as he oould always refer mechanioal questions 
to Engineering Companies; an Engineer pure and simple would however find himself handicapped iu many 
directions. 
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From Mr. W. Neilson, Manager of the Factory at Nellikeppam, to Director of 

Agriculture, Madras. 


In submitting the note which you asked for on thie intereating subject, I would »«k permission to review the 
matters under reference in a somewhat different order than they are in the list which you have submitted. 

The first question I will attempt to answer is :— 

“ Is the production of gur or jaggery for consumption as gur or jaggery a different problem to its production as 
a basis of white Bugar t” 

I should say in reply to this that the problem is a different one. The production of gvr or jaggery for consump¬ 
tion is a problem of producing a light coloured and good flavoured material not necessarily with a very high standard 
as far as sucrose is concerned. The gur produced aB a basis for refining must of necessity have a high sucrose oontent 
and be of stable chemical composition, and this stable composition can only be obtained by the use of lamer quan¬ 
tities of lime in its manufacture than in the case of gur for direct consumption. The larger quantities ollime used 
in the manufacture will help its stability, but will rob it of some of its attractive qualities of colour and flavour, as 
far as the consumer is concerned. Further, in the agricultural side of the matter the same objects must be held in 
view, . For direct consumption of gur a cane yielding largely per acre, with a juice of good colour and moderate co¬ 
efficient of purity, is the ideal. The high purity of the juice of the cane for producing gur for refining is the essential. 

The problem however is not so essentially different that it would be impossible with the same plant to turn out 
gur for direct consumption or gur for refining. 


I would venture to say that the existing practice cannot be much improved unless a certain amount of centralisa¬ 
tion in the manufacture is established. Factories dealing with about 600 acres of cane would I think be a sufficiently 
satisfactory basis on which to work gur manufacture. Such factories would necessarily require to be equipped with 
the most modern crushing plant, best boiler equipment possible and a satisfactory ovaporating plant for making special 
refining gur or gur for direct consumption. Regarding the mills and boilers there is no difficulty whatever. A satis¬ 
factory evaporating plant for producing gur haB yet I think to be introduced into India. The old Fryer’s concretor is 
very satisfactory in its results as far as quick evaporation is concerned, but I am doubtful if it could effect a complete 
defecation and evaporation of the juice without fuel beyond that supplied by the cane. I understand there is a new 
apparatus on the market which has been installed with satisfactory results in Formosa for making Chinese Bugar 
which is an analogous product to the gur, the manufacture of which I have been discusring. I think on the whole 
mechanical difficulties present very little obstacle to the success of such enterprises. The chief difficulty is on the 
agricultural ride. To compete with Java—the most dangerous competitor of the Indian sugar industry—the agri¬ 
culturist must produce a crop of at least 40 tons per acre of cane of 85 purity and he must produce the same at a 
cost of Ra. 250 per acre delivered at factory. The cost of transporting cane to the factory in India, in our district 
at any rate, bears a very favourable comparison with the cost of trar sport in Java, although Java factories are very 
much better equipped than we are in the matter of light railways, bullock traction or rails and steam tramways. 
The advantages such a small central factory would offer beyond the existing system of independent crushing to 
the individual ryot are the following :— ' 

(1) Modern mills will give an extraction of 81 per cent, of juice as against the 68 per cent, got by the ryot. 

The difference in the extraction would be pure profit to him. 

(2) He would get this work of evaporation done entirely by the megass from the cane without collecting extra 

fuel which in many districts is scarce, and I think his market would be a readier one than it is at present. 
I would remark however here that as quality in the product supplied to the factory is highly essential, 
I consider that it is absolutely necessary in the case of the manufacture of gur for refining and of 
white sugar that the manufacturers and planters be the same individuals. Otherwise there is so little 
control over the quality and condition of the cane supplied that serious losses are likely to ensue if 
the planter insists on supplying under-ripe or over-ripe cane or is careless in the harvesting of his crop. 

13) The quality of his product would be much better. 

Many of the above remarks apply to the manufacture of white sugar as well as to gur for consumption and 
refining gur. To more fully explain my ideas on the subject of white sugar making I would sketch what I consider 
the ideal conditions of a factory suitable for India :— 

1st.—A district favourably situated in the matter of soil and irrigation facilities and a good supply of water for 
the factory. - Proximity to railway communication is also desirable. A good supply of lime in the 
district is necessary. 

2nd.—Certainty that good cane of high purity cap* be grown in the district. This is not at all difficult to 
ascertain. 


3 rd_A modern white sugar factory capable of dealing with about 600 tons of cane per day fitted with the 

most modern quadruple crushing installation. Quadruple evaporators and the usual accessories 
installed in the modern Double Carbonatation Process Factory. 

Such a factory would deal with 1,600 acres of canes in 4 months and would require to be located i«*a district in 
which within a radius of six miles of the factory there is an area of 6,000 acres suitable for growiug cane. 


I ha ve no doubt that throughout the length and breadth of India there are very many Buch districts, and I 
have every confidence that if a factory of the indicated description were erected under the conditions I have 
described, it would prove a very great financial success. I think a 1,500 acres factory is the ideal unit for a white 
sugar factory, and the most modem and most successful factory in Java is one of that description- Cane even in the 
hottest districts of India can with reasonable care be transported even with the most primitive traction with 
safety the distance I have'mentioned, and in many successful Java factories cane is brought from considerably 

further a field. 


In conclusion, I would say if the sugar industry is to be re-habilitated attempts such as I have described in the 
direction of white sugar factories must be made. All efforts at improving the indigenous industry in the matter of 
improved processes in the manufacture of jaggery for consumption and refining may tq some extent delay the deca¬ 
dence of the industry, but I think the sole hope iB the establishment of such factories for white sugar making as I 
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in ita immediate neighbourhood. 


The only Government assistance whith I think would be necessary is the granting of a license for cane growing 
in particular districts of which Government approve and the prohibition of tte manufacture of Jaggery or Bugar of 
any description in that district except by the licensee. Some protection for these infant industries would alsole 
desirable fora limited period until they have been established. Government assistance In obtaining leases frem 
tho land owners in the selected districts might also be helpful. 




NOTE ON THE SUGAR INDUSTRY IN THE CENTRAL PROVINCES. 

(C. E. Low, C.I.E., I.C.S., Director op Agriculture.) 

In stating what share wo propose that these provinces should take in the effort now to be made to improve 
thestateof the sugar industry over India as a whole, it is necessary to trace very shortly the history of the cuftiva* 
tion of sugar in the Central Provinces sinoe the provinces first came under British rule. 

The area under cane in 1885-86, excluding Sambalpur, was 42,551 acres. The area is at present (1910-11), 
oxoluding Berar, 19,463 acres. The imports of sugar by rail for the quinquennia, 1880-85, 1890-95,1900-05,1905-10 
were— 


Years. 

1 Refined 

| in maundt. 

Unrefined 
m maundt. 

1 

; Total 

in maundt. 

1880-86 

I 

1 

106,103 

535,222 

. ! 

491,325 

1890-96 

| 

126,165 

490,387 

! 

616,542 

1900-05 j 

336,844 

734.220 

1,071,065 

1905-10 

610,316 

1.059,300 

1 i 

l.eeg.ne 


Speaking generally, cane was originally grown in every district to supply local needs. As communications improved 
ita cultivation became more and more confined to the areas where the best facilities for cane cultivation exist. The 
United Provinces and the Poona tract at present are the ohief sources of supply for pur, but there has also been a very 
large inorease in the consumption of refined sugar. People who onoe ate pur now eat refined sugar, and others who 
seldom indulged in such luxuries at all now eat pur. The consumption of pur has not fallen off much, though it haa 
not expanded as it would have done but for the increased use of refined sugar. This may be seen from the figures 
below, giving the imports of sugar (refined and unrefined) into towns levying octroi in the Central Provinces. Up 
to a certain period the refined and unrefined sugar wore shown together under one head. Figures for gross import b, 
i.e., including quantities re-exported are only available for recent years, so that it is only for these few years that 
the consumption in the local areas served by the towns can be traced. 


Years. 

Refined 

Net Imports, i.e., total 
qaantity less amoant on which 
refunds have been allowed. * 

In maundt. 

Unrefined 

Net Imports, total 

quantity taxed, less amount on 
which refund haa been allowed. 
In maundt. 

Rxuakis. 

1880-81 , 


a » 





1881-82 . 


• * 





1882-83 . 



,, 




1883-84 . 



m,88o 



(a) Net import* of sugar, sac* 

1884-86 . 



223.119 



charine produce and honey. 

1890-91 . 



263,665 




1891-92 . 



230,901 



(5) Manufactured or refined 

1892-93 . 



204,407 (a) 



sugar and honey. 

1893-94 . 



246,534 (a) 



' 

1894-96 . 



68,551 (6) 

95,895 (e) 

(e) Our and other ooaree sac- 

1900-01 . 



119,728 (d) 

216,484 (/) 

charine products 

1901-02 . 



109,922 (d) 

129,203 (/) 


1902-03 . 



96,952 (rf) 

186,626 (/) 

(rf) Manufactured or refined 

1903-04 . 



141.737 id) 

149,953 (/) 

sugar. 

1904-06 . 



124,317 (<f) 

210,444 (/) 


1905-06 . 



168,476 

132.631 

(f) Our and other saccharine 

1906-07 , 



162,850 

139.813 

products. 

1907-08 . 



142.172 

125.084 


1908-09 . 



143,532 

118,742 


1909-10 . 



152,081 

173.630 



It seems a warrantable conclusion that the consumption of refined sugar is likely to gb on increasing indefinitely, 
but that the use of pur will probably maintain itself more or less as it is for many years to come. 

Assuming that it is desirable to have central factories before we can fully exploit the production of sugar that 
might be attained in India with improved cultivation and organisation, there seems no reason to apprehond that, while 
this increased area is bang built up in any looality, there will not be a demand for the increasing supply of pur that 
will bo produced in the meantime. 

The question haa only become an .important one in the Central Provinces since the results of our irrigation policy 
have become manifest. It is probable that by twenty years from now we shall have some seven or eight hundred 
thousand acres under permanent irrigation. In order fully to make use of the water facilities so provided, and to pay 
interest on Ae prime cost of the works, it is necessary to encourage the growth of cane as well as of other superior 
orops. 

I now proceed to show what is the polioy we are following. 

These large irrigable areas are mostly confined to the Chhattisgarh, Wainganga and Jubbulpore tracts, which 
are also at any rate, with the exception of the last named, the most important remaining sugarcane areas. 

We have a farm at Raipur where an area of 30 acres suitable for cane exists. This can be irrigated by lift from 
a noia with a permanent water supply; it will ultimately be commanded by one of the largest of the new irrigation 
works and will serve as the Bugar centre of the Chhattisgarh tract. We are starting a large farm at Chanda, at a 
village oalled Garmausi, where permanent irrigation can be secured over a considerable area from a large private 
tank. This will be the centre for the work in the Wainganga area, supplemented by the small farm recently started 
at Tharsa in the area commanded by the Ramtek tank. This will supply the 40,000 acres commanded whore it is not 
likely that oane will be quitq so extensively grown aa in Chanda. 

For the use of the Roonomio Botanist and of the Deputy Director in charge of the Southern Circle, where most 
of the sugarcane work will lie, there is the Telinkheri Farm, adjoining Nagpur, where Irrigation is available, even if 
the soil is not the best that could be desired. For Jubbulpore a farm is shortly to be started ; this is also com. 
roanded by a large tank. 

At these farms we propose to oonduct a series of manurial, cultural and other experiments, to grow seed and to 
store machinery so long aa may be necessary. 

Generally speaking, we recognise that the Provincial Department is new to the work of growing cane, and we 
shall follow in the steps of the larger cane growing provinces, adapting their results after due experiment to local 
Conditions, rather than attempting to strike out new lines for ourselves. But Central Provinces conditions are 
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decidedly different from those existing in the other cane growing tracts of this country, and it is probable that th. 
r 03 ults attained there will require considerable modification in matterB of detail, to make them suitable for adoution 
here. It la only a few years sinoe the Department took up sugarcane work at all and there is much to be done toftm! 
we can consider ourselves as possessing a satisfactory acquaintance with the subject. Iare 

A good deal of work i a required, in the first place, in cultural experiments, to discover the most suitable local 
methods. The system of irrigation and drainage practised in the Nellikuppam factory is now being tried on our farms 
for the first time. 

We have laid down some time bsok series to test the kinds of manures locally available, and additions have been 
ma le to theso, aftor consultation with the managers of the various local oil mills- These at present find it somewhat 
difficult to got a market locally for their cake. 

We are testing varieties, and have made np onr minds es to the general lines to be followed for the present in 
introducing these to the people. But considerable experiment will be needed in the future to extend the harvesting 
period of the cane areas ss long as possible, if central factories sre to be successfully worked in the Central Provinces. 
Demonstration plots have been started, and there are at present 17 in Chanda and 14 in the Upper Wainganga area s 
these will be steadily increased and we propose to increase the staff in these tracts as far as our resources allow' 
About 70,000 seed canes of the best varieties were distributed from the Raipur and Telinkheri Farms this year. 

Minor difficulties that will have to be taken up are, the cheapening of the fencing and propping of cane, and the 
destruction of wild animals which are likely to be a serious drawback to the growth of cane in the Wainganga tract. 
We have not had much practical experionoe of these yet, but shall probably be better acquainted with them after a 
fow years! experience of the working of our farm in the Chanda district. The ratooning of their canes is very 
seldom practised by local cultivators: considering how free the province has been from red rot, it may be possible 
to extend this practice. The growing of bamboos, Subania grandiflora, etc., as wind breaks is being introduced experi¬ 
mentally on onr stations. 

One of the drawbacks to the extended cultivation of cane is undoubtedly the bad finance of agriculture generally. 
Especially is this the osse in the tracts now for the first time protected by irrigation. In order to help the beginnings 
of the industry in these areas, s scheme has been sanctioned by the Local Government, whereby the Department will 
advance seed, to be repaid in kind at the end of the harvest, manure at cost price, to be repaid in cash, and a small 
amount of cash to meet other necessary expenses of cultivation. These advances will be under the Agriculturists” 
Loans Act, but the Department will not charge itself with the collection and marketing of the gw, thongh it will 
hire out mills and assist the cultivators in every way to get a good price for their product. 

In addition to the above, the Local Administration have agreed to the reservation of 3,000 acres of suitable waste 
land, surrounded by villages where small quantities of cane are even at present cultivated, the whole protected by a 
large irrigation work, and conveniently accessible by road and rail, in the hopes of inducing some capitalist to come 
forward and start a central factory there. This offer will be kept open for a certain number of years The Depart¬ 
ment will in the meantime make every effort to spread the cultivation of cane in the neighbourhood. It 1 b hoped 
that this nucleus area, which is entirely free from all rights of every description, will overcome the difficulty 
which the state of the tenancy law in most parts of India is said to present. Most of the area under cultivation 
in the Central Provinoes is held by small tenant proprietors, who can be very well held to any contracts entered 
into by them for producing cane, especially if such be entered into with the assistance of the landlords, but the state 
of the law does not admit of their transferring their holdings without great difficulty and uncertainty. 

Finally, the price of gar is so high, that any scheme dependent on the supply of cheap gw is bound to tail For 
this reason the Hadi process is not suitable for the Central Provinces, and it will be necessary, before a central 
factory can succeed, to increase the area of cane grown locally, in order to bring down the price of gur. Nine annas a 
maund is about the lowest price at which it was found that oulti vatoiB in Chanda at any rate were ready to part 
with their green oane. 


EXTRACT FROM A BOOK NOW IN THE PRESS ON RURAL ECONOMY 

IN THE DECCAN. 

(G. F. Keatinoe, I.C.S., Director of Agriculture, Bombay Presidency, Poona.) 

“ In the Deccan there are about 3o,000 acres under sugarcane, producing 90,000 tons of raw sugar valued at 
Ua. 2 orores. As against this local production there is an import of nearly 20,000 tons of foreign refined sugar, 
mainly from Java and Mauritius. It is sometimes argued that since India can produce sugar it ought to be encouraged 
to produce all the sugar that it requires, and that the necessary stimulus would be given if an import duty were placed 
on refined sugar. Now it has already been pointed out that under existing circumstances sugarcane cultivation is a 
moat profitable industry, and admits of large profits being made. Granted a reasonable amount of capital and a 
moderate amount of skill, a net profit of Ra. 200 per acre can be obtained. Perennial irrigation is in the Deccan 
essential to sugarcane growing, and it is the lack of such facilities that limits the area under this crop. Lack of capital 
also is another determining factor in the case ; for the crop is one which requires much capital per acre planted. Un¬ 
less more water and more capital can be made available, more cane cannot be grown except to a small extent at the 
expense of fruit, vegetables and other garden crops i and there would be no object in stimulating sugar production 
at the expense of other valuable crops which are needed for local consumption. 

“It may he argued that if prices were enhanced by means of protective duties more capital would be attracted 
into the business of cane growing, and more wells would be dug. After what has been said regarding the great ad van* 
tage3 derived from irrigation wells the idea of encouraging the construction of new wells by this means mayappear 
attractive; but a consideration of the faota will show that it is very doubtful whether any marked result could be 
obtained by this means. The following table shows the condition of the sugar industry and trade in the Deccan in 
reeent years. 


“ Area under sugarcane in the Deccan, its outturn, trade in sugar and prices of sugar and gal, etc. 


1 

2 

8 

4 

6 

6 

7 

Year. 

Area of 
sugarcane in 
the Deccan. 

0 attorn in 
Tons. 

Value of 
the pro¬ 
duced. 

Imports at 
foreign 
sugar into 
the Deccan. 

Price per ton 
of sugar. 

Price per ton 
of fuL 


Acres. 

Tons. 

Bs. 

Tons. 

Bs. a. r. 

fifl. A- P- 

1899-1900 . 

42,095 

120,572 

19,078,003 

6®*£2 

227 2 2 

158 S 8 

1900-1901 . 

20,961 

49,127 

8,873,820 • 

11,518 

234 12 8 

180 10 1 

1901-1908 . 

30.012 

85,963 

18,841,120 

12,521 

227 « 9 

219 2 10 

1902-1903 . 

32,320 

93,288 

12,438,400 

10,188 

209 15 8 

133 6 4 

1903-1904 . 

33,270 

95,294 

16,186,679 

14.313 

200 8 7 

169 7 0 

1904-1905 . 

33,694 

96,509 

21,360,659 

- 13,031 

221 2 11 

221 6 • 

1905-1906 . 

34,706 

99,408 

19,344,925 

17.419 

211 1 3 

195 12 10 

1908-1907 . 

31,803 

91,093 

16,814.250 

17,489 

107 0 0 

185 9 4 

1907-1908 . 

33,889 

82,663 

17,193,904 

17,001 , 

188 9 10 

208 0 0 

1908-1909 . 

36,831 

87,152 

17,852,780 

16,914 

200 12 3 

199 1 9 

1909-1910 ... 

34,728 

92492 

20,598,684 

19,963 

211 1 10 

212 11 7 
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“ It will be seen from columns Sand 3 that the sugarcane industry received a severe check from the famine of 1899- 
1900 whioh caused the area and outturn in 1900-01 to fall to less than half their previous figures. This result was 
mainly due to temporary shortness of irrigation water. The effects of the famine, however, continued to be felt 
long after the water Bupply had righted itself, and the production of sugar, though it shows an upward tendency, has 
not yet reaohed its old level. This is due to Shortness of capital, which is a normal complaint in the Decoan and ia 
intensified by bad seasons. Column 5 shows that the falling off in local production has been made up, to some extent, 
.by increased imports of foreign sugar. Co)umn7 shows that, excluding the year 1901-02 when the high prioe of gul 
wasa scarcity prioe caused by the short production of the year before, the prioe of gul during the last six years has been 
25 percent, higher than the previous average. This is due mainly to the increased demand for ptdoq the part of the 
cotton cultivators. The inorease of prioe, however, has not served to stimulate in any marked way the production 
of sugar, whioh is limited by the supply of irrigation waterand-oapital available. The price of gul ia already sufficiently 
remunerative, and nothing would be gained by increasing the profits of the cane-growers, by means of an import 
duty, at the expense of their less fortunate brethren who have no facilities for irrigation. If it is desired to stimulate 
cane growing the best means is to inorease the facilities for irrigation and to organize agricultural eredit. The mea¬ 
sures that are being taken in these directions have already been described. 

“ So far we have dealt only with sugar in general. The question whether it is more profitable to produoe raw sugar 
or refined sugar is quite distinot. It appears to be sometimes thought that there is some epeoial virtue in producing 
refined sugar, and that an effort ought to be made in this direction. A consideration of the figures in oolumns 6 and 7 
in the above table will show that during the last six years the average prioe of gul (raw Bugar) has been higher than the 
price of refined sugar. This being so, there is obviously no object in undertaking a costly operation whioh will not only 
.... . . , „ , . „ , , reduce the quantity of sugar produoed by 26* per oent., but 

se^asrar 1 o( * z? oh wil ,‘ th ? ° r -***&«*■ 

The people in the Deccan prefer gul to refined Bugar; and at 
present prices there is absolutely no opening for sugar-refining in this part of India. It does not follow, however, that 
beoause there is now no opening for sugar-refining in the Deccan, there never will be an opening. On the contrary, 
there are several considerations that make it doubtful whether the profits of producing raw sugar will be maintained 
for long at their present level. In the first place it is possible that the taste for gul may deoline and the taBte for 
refined sugar increase. In other parts of India sugar is consumed in preference to gul, and there is no doubt that in 
the Decoan some classes are beginning to use sugar in a way that they did not do a few years ago. If this tendency 
increases greatly the prioe of gul must fall. Further it is quite likely that the continuous improvement in the process 
of Sugar manufacture which is being made in other countries will tend to lower the prioe of refined sugar. As this 
ocours it will stimulate the tendency to substitute the use of sugar for that of gul. 


“ Moreover while the demand for gul may poBsibly fall off in the near future, the Bupply is certain to increase when 
the new irrigation canals now under construction are in full working order. ThuB, with an increased supply and a 
decreased demand, the price of gul may fall to a level at which it will be much less remunerative to the cane-grower. 
In this case it will be possible to maintain the sugarcane cultivation in tbe Deccan only by refining Bugar; and the 
refining business can be conducted with profit only by means of the most up-to-date machinery and organisation, such 
as have been adopted by Java, Mauritius and the other countries which now flood India with refined sugar. The 
purchase and ereotioh of the machinery is a matter of capital. The provision of the oapital might present some 
difficulty ; but at any rate the difficulty would.be a straightforward one. The.diffioulty of organisation would be 
far more complex since it involves placing]on a capitalistic basis the operationBofalargenumberof smalloane- 
growers co-ordinating the cultivation of a large area of cane, and concentrating the whole business on a central 
factory. 11 
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